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EXAMPLE 16 

Infection ofHepG2 cells with recombinant HBV expressing baculovirus 

HepG2 cells were seeded at approximately 20-40% confluency and then were grown for 
5 16-24 hours before infection. On the day of infection, triplicate plates of cells were 
trypsinized, and viable cell number was determined with a hemocytometer using Trypan 
blue exclusion. Average cell counts were calculated and used to determine the volume of 
high-titer viral stock necessary to infect cells at the indicated moi. HepG2 cells were 
washed one time with serum-free MEM to remove traces of serum. Baculovirus was 

10 diluted into MEM without serum to achieve the appropriate moi using volumes of 1.0, 0.5, 
and 0.25 ml to infect 100-mm, 60 mm, and 35-mm dishes, respectively. Baculovirus was 
adsorbed to HepG2 cells for one hour at 37°C with gentle rocking every 15 minutes to 
ensure that the inoculum was evenly distributed. The inoculum was then aspirated and 
HepG2 cells were washed two times with phosphate-buffered saline and refed MEM-FBS 

15 with or without various concentrations of agents. 

EXAMPLE 17 

Detection of intracellular replicative intermediates 

20 HBV core particles were isolated from the- cytoplasmic fraction of HepG2 cells lysed in 
0.5% w/v NP-40. Cytoplasmic extracts were adjusted to 10 mmol/1 McC12 and 
unprotected DNA was removed by an incubation to 500 g/ml Proteinase K for 1.5 hours at 
37°C. HBV DNA in the samples were then extracted using commercial DNA extraction 
kits such as Qiagen (DNA extraction) or in-house methods using sequential phenol and 

25 chloroform extractions, and the nucleic acids were recovered by ethanol precipitation. 
Nucleic acids were resuspended in 50 \xl /l TE (10 mmol/1 Tris, 1 mmol/1 
ethylenediaminetetraacetic acid), normalized by OD260, and digested with 100 g/ml 
RNase (Boehringer Mannheim, Indianapolis, IN) for one hour at 37°C before analysis by 
real-time PCR or electrophoresis and Southern blotting. After southern blot analysis a 

30 BioRad GS-670 imaging densitometer and the Molecular Analyst software (BioRad, 
Hecules California) was used to analyze suitable exposures of Southern blots. 
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Densitometry data was fitted to logistic dose response curves using the TableCurve 2D 
software package from Jandel Scientific. Logistic dose response equations were used to 
calculate IC 50 and IC90 values and co-efficients of variation. 

5 EXAMPLE 18 

Real-time PCR 

For the real-time PCR based assay for HBV, HBV DNA was extracted from 200 ul of 
serum using the QIAamp DNA Mini Kit according to the manufacturer's instructions 
10 (QIAGEN GmbH, Hildens, Germany). Primers and a molecular beacon were designed for 
conserved nucleic acid sequences witbin the precore domain of the HBV genome to 
amplify and detect a 216-nucleotide product. Amplification was performed in a 50-ul 
reaction mixture containing 1.0 Taqman buffer A (Applied Biosystems, Foster City, CA), 
3.0 mM MgCl, 0.4 pmol of each primer per uL, forward primer, PCI (5»- 
15 GGGAGGAGATTAGGTTAA-3 ' [SEQ ID NO:12]) and reverse primer, PC2 (5'- 
GGCAAAAACGAGAGTAACTC-3 ' [SEQ ID NO:13]), 0.4 pmol of the HBV-specific 
molecular beacon per uL, (5*-FAM-CGCGTCCTACTGTTCAAGCCTCCAAGCTGT 
GACGCG-DABCYL-3 ' [SEQ ID NO:14J; where FAM represents fluorophore 6- 
carboxyfluorescein and DABCYL, 4-dimemylaminophenylazobenzoic acid, a quenching 
20 chromophore) and 1.25U of AmpliTaq Gold DNA polymerase (Perkin-Elmer). PCR was 
performed using the ABI PRISM 7700 spectrofluorometric thermocycler (Applied 
Biosystems). The PCR program consisted of an initial cycle (95°C for 10 minutes) 
followed by 45 amplification cycles (94°C for 15 sees, 50°C for 30 sees, 72°C for 30 sees). 
The instrument detected and recorded the fluorescence spectrum of each reaction tube 
25 during the annealing phase. 

An external standard was constructed by ligation of a 1.3 kB wild-type HBV plasmid 
(genotype D) into the pBlueBac plasmid vector (Hershey Medical Center, Hershey, PA). 
Quantification of the DNA concentration of the plasmid was determined by 
30 spectrophotometry. Duplicates of serial 1 0-fold dilutions of the plasmid ranging from 1 0 8 
copies/ml to 100 copies/ml were included in each run in order to generate a standard curve. 
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The copy number in each experimental reaction was determined by interpolation of the 
derived threshold cycle (Ct). 



EXAMPLE 19 

5 ADV treatments 

ADV was resuspended in sterile water, aliquoted, and frozen at -20°C to avoid repeated 
freezing and thawing of the drug. Medium containing ADV was prepared daily as needed 
using fresh aliquots of 3TC. In experiments in which ADV treatment was initiated after 

10 viral infection, HepG2 cells were exposed to the indicated concentration of ADV 
immediately after infection with HBV baculovirus. In experiments utilizing pretreatment 
with ADV, cells were fed medium containing ADV 16 hours prior to HBV baculovirus 
infection, HBV baculovirus infection was also carried out in medium containing ADV, and 
cells were refed fresh medium containing ADV immediately after completion of the 

15 infection and washing procedures. 



EXAMPLE 20 

Antiviral testing performed with wild-type and HBV/baculovirus encoding 
rtA181T/N236T/N238DandrtN236T/N236D 

20 

The in vitro antiviral drug cross-resistance testing of the HBV mutants is shown in Table 
18. The laboratory reference strain of HBV (genotype D subtype ayw) containing the 
introduced D domain mutations demonstrated increased IC50 values against ADV (Table 
18). The rt N236T/N238D mutation was associated with a twenty-three fold increase in 
25 IC50 against ADV. This was reduced to a five-fold increase when the rtA181T was also 
present and this triple HBV polymerase mutant was resistant to LMV. 
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Clinical, virological and HBV sequencing data summary for Patient A while 
on open label ADV. 



Days 
post-ADV 
treatment ' 


HBVDNA 
copies/ml 
(pg/mh 


ALT 
IU/L •' 


Treatment protocol 


Key polymerase 
mutations detected by 
sequencing 1 


-230 


1.7 10° (61) 


67U/L 


pre-therapy 


rtT/N128T/N 
rtO/H/R215Q/stop 


875 






ADV recommenced 




904 


1.55x10* 








932 


2.97 x 10 6 








959 


1.76x10* 








983 


1.64 x 10 b 


65 


endADV 


rtT128N 
rtY135C 



Nomenclature according to Stuyver et al, 2001, supra 
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TABLE 5 Summary of HBV mutations in patient A treated with ADV 



Sample 
name 


. Days 
post-ADV 
treatment 


Genotype 


Polymerase* 


Surface 


ILA1 


-230 


D 


rtA/S21A/S 
rtT/N128T7N** 
rtQ/H/R215Q/stop 


sP120P/T 
sIzOhj/L 


ILA2 


904 


D 


rtA/S21S 
rtF122L 
rtR126H 

rtT/N128T/N 
rtQ130P 
r£N131D 

rtQstop/215Q 
HH248N 


SP/T120P 
ST125M 
sI/12081/L 


ILA3 


932 


D 


rtA/S21S 
rtF122L 
rtR126H 
rtT/N128T/N 
rtQ130P 
rtN131D 

rtQ2stop/215Q 1 
rtH248N 


SP/T120P 
ST125M 
sI/12081/L 


HA4 


983 


D 


rtS21A 

rtL122F 

rtN124H 

rtH126R 

rtT128N 

rtP130Q 

rtD131N 

rtY135C 


SP120T 

sM125T 
ST127A 



Nomenclature according to Stuyver et al. 9 2001, supra. 

Mutations in bold have not been detected in reference HBV genotypes, mutations not 
in bold are changes from the previous sample that are present in reference genotypes. 
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TABLE 6 Clinical, virological and HB V sequencing data summary for Patient B while 
on open label ADV. 



Days. 
post-ADV. 
treatment 


| HBVDN 
1 copies/ml 


ALT 
IU/L 


I Treatment protocol 


1 Key polymerase 

mutations detected by 
J sequencing 1 


-867(S0) 


| 183 


298 


pre-therapy 


j rtN/S/T/I/V53D 
rtV153G 
rtQ/E215S 
J rtN248H J 


-8(S6) 


955 


427 


pre- AD V on LMV 


I rtLL80L 1 
rtY126Q 
rtL180M ! 
rtS202G 


76(S8) 


not detected 


150 


on ADV (20 mg) and 
LMV 


rtI204V 

1 rtN/s7wV53D 

rtY126Q ( 

rtL180M 

rtS202G ! 

rtI204V ! 


637(S12) | 


not detected 


36 I 


on ADV (5 mg) and I 
LMV 


rtN/S/T/LV53D 1 
rtY126Q ( 
rtL180M 
rtS202G j 
rtI204V I 


872(S15) 


not detected 


67 


on ADV (5 mg) and 
LMV 


rtN/S/T/LV53D 
rtY126Q 
rtL180M 
rtS202G 
rtI204V 
rtI235I/M j 



5 1 Nomenclature according to Stuyver et al, 2001, supra 



WO 03/087351 



PCT/AU03/00432 



-95- 



TABLE 7 Summary of HB V mutations in Patient B treated with AD V 



Sample 
. name 


Days 
post-ADV 
treatment 


Genotype 


Polymerase* 


Surface 


SO 


-867 


D 


rtN/S/T/I/V53D 
rtV153G 
rtQ/E215S 
rtN248H 


SM/K/L133T 
SF134V 
SS207R 
SL21V/L 


S6 


-8 


D 


rtI/L80L 
rtY126Q 
rtL180M 
rtS202G 
rtI204V 


ST118R 
SM133T 
SF134V 
SI195M 
sS207R 


S8 


76 


D 


rtN/S/T/I/V53D 
rtY126Q 
rtL180M 
rtS202G 
rtI204V 


ST118R 
SM133T 
SF134V 
SI195M 
SS207R 


S12 


637 


D 


rtN/S/T/I/V53D 
rtY126Q 
rtLlSOM 
rtS202G 
I204V 


ST118R 
SM133T 
SF134V 
SI195M 
SS207R 


S15 


872 


D 


rtN/S/T/I/V53D 
rtY126Q 
rtL180M 
rtS202G 
rtI204V 
rtI235I/M 


ST118R 
SM133T 
SF134V 
SI195M 
SS207R 
SY225Y/C 



5 



Nomenclature according to Stuyver et al. 9 2001, supra 

Mutations in bold have not been detected in reference HB V genotypes, mutations not 
in bold axe changes from the previous sample that are present in reference genotypes. 
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Clinical, virological and HB V sequencing data summary for Patient C while 
on open label ADV. 



Days 
pbstADV 
treatment 


HBV.DNA 
copies/ml 
' (pg/mf) 

\rn""y l 


ALT 
' IU/L ; 


, : Treatment protocol 


Key polymerase 
mutations detected by 
sequencing' 


-26 


2x10' 




pre-therapy 


rtN53D 
rtS116P 
rtD/N/S134V 
rtN238P 


0 




240 


ADV commenced 
clinical trial 




29 




X {J\J 






630 




407 






668 






Open label ADV 




701 


1.5 xlO 7 


226 






730 


3.7 x 10 6 


361 




rtN53D 
rtS116P 
rtF151S/T 
rtA181T 
rtN236T 
rtN238D 


738 




517 






739 






end ADV, start LMV 





Nomenclature according to Stuyver et al., 2001, supra 
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TABLE 9 Summary of HBV mutations in Patient C treated with ADV 



Sample 


Days 


Genotype 


Polymerase* 


Surface 


name 


a A TXT T 

post-ADy 
treatment 


. .. ■ 




DRJ1299 


-26 


D 


rtN53D** 


T126S 








rtY54H 


S204G 








rtS57P 








rtL91I 


L209V 








rtS116P 


S210R 








rtF122L 








rtY124H 










rfD/N/S134V 










rtK212R 










rtL217R 










rtS219A 










rtN238D 




DRJ1 


730 


D 


rtN53D 

HY54H 
rtS57P 
rtL91I 
rtS116P 
rtF122L 
rtY124H 
rtV134D 
rtY141Y/F 
rtL145M 
- rtF151T7F 
rtA181T 
rtK212R 
rtL217R 
rtS219A 
rtN236T 
rtN238D 


SS126T 
SM133L/M 
SS143S/T 
SD144A 
SG145A 
sW172Stop 



Nomenclature according to Stuyver et aL, 2001, supra. 

Mutations in bold have not been detected in reference HBV genotypes, mutations not 
in bold are changes from the previous sample that are present in reference genotypes. 
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TABLE 10 Summary of HBV mutations in Patient D treated with ADV 



Sample Name 


Genotype 


Polymerase* 


Surface 


02575908 


D 


rtS78T 
rtV84M 
rtY126C 
rtV191I 
rtM204I 
rtV214A 


SN40S 

sC69stop 
SM75I 
sL88P 
ST118A 
SW182STOP 
SW196L 
SY206H 
SY225F 



Nomenclature according to Stuyver et al, 2001 , supra. 
** Mutations in bold have not been detected in reference HBV genotypes, mutations not 
in bold are changes from the previous sample that are present in reference genotypes. 

TABLE 11 Summary of HBV mutations in Patient E treated with ADV 



Sample Name 


Genotype 


Polymerase* 


Surface 


8123/02 


A 


rtH90D 
HL/F108L 
6nt 

insertion/duphcation 
after codon 
rtl31(aaQ&N) 


SI81M 

SY/S100Y 
6nt insertion/ 
duplication after 
codon sl22 (aaT & K) 
SP214Q 



** 



Nomenclature according to Stuyver et al, 2001 , supra. 

Mutations in bold have not been detected in reference HBV genotypes, mutations not 
in bold are changes from the previous sample that are present in reference genotypes. 
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TABLE 12 Codons where mutations occur following exposure to nucleoside or 
nucleotide analogs 



Region/ 
Domain 


Original amino 
. acid in reverse 
transcriptase 
(rt):andt codon 
position ,. 


Nucleotide 




• • .i - 

-•, '■' ' 




} \ ; ■•* : ■ 

,v V...,,. A ' , 


prior to F 


K32 


AAG 


AAA 










N33 


AAT 












P34 


CCT 












H35 


CAC 












T37 


ACC 










F TO A 


P59 


CCA 












K60 


AAA 












F61 


TTC 












A62 


GCA 












V63 


GTC 










A 


D83 


GAT 












V84 


GTG 












S85 


TCT 












A86 


GCG 












Y89 


TAT 












H90 


CAT 












I/L91 


ATT 


CTT 








B 


P177 


CCG 












F178 


TTT 












L179 


CTC 












LI 80 


CTG 












A181 


TTG 












Q182 


CAG 












F183 


TTT 












T184 


ACT 










C 


Y203 


TAT 












M204 


ATG 










D 


L235 


TTG 


TTA 










N236 


AAC 


AAT 










T237 


ACT 


ACC 










P237 


CCT 


CCC 










N238 


AAT 


AAC 










H238 


CAC 












A238 


GCT 












S238 


TCT 












Q238 


CAG 
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Region/ 
Domain 



Original amino 
acid in reverse 

transcriptase 
(rt) and codon 

v position 



K239 
L247 
N248 
H248 



Nucleotide 



AAA 
CTT 
AAC 
CAT 



AAG 
TTA 
AAT 
CAC 



CTA 



CTC 



CTG 
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TABLE 13 Target amino acid sites in rt with codons and mutations leading to amino 



T 




TT 




TTT 




TV 


► 


► 


► 



Title 


Codon 


Amino Acid 


PoHnn 


A mi ti n AriH 
■rvixixiiu nitiu 


LI Hull 


J-VlXXiXlU /iUU 


K32 


AAG 


Lvs 


AAG 


T vci 


GAG 


Gin 

VJILX 


N33 


AAT 


Asn 


' AAT 


A QTI 


GAT 

VJ/V X 




P34 


CCT 


Pro 


i ACT 


Thr 

X 1X1 


OPT 


Ala 

/Via 


H35 


CAC 


His 


AAC 


A cn 


OAP 
! VJ/Vv/ 


Asp 


T37 


ACC 


Thr 


ACC 


Thr 

X 111 


OPP 
VJVvV-/ 


Ala 
/Via 


P59 


CCA 


Pro 


APA 


Thr 

X 111 


OP A 

vJV^/V 


Ala 
/Via 


K60 


AAA 


Lys 


AAA 


T vc 


OA A 

VJ/V/V 


VJl U 


F61 


TTC 


Phe 


ATP 


Tie 

XI c 


OTP 


Val 

vai 


A62 


GCA 


Ala 


ACA 


Thr 

X 111 


OP A 


Ala 
/Via 


V63 


GTC 


Val 


ATC 


Hp 

Xiw 


OTP 

VJ 1 V/ 


Val 
V al 


D83 


GAT 


Asp 


AAT 


A cn 


OAT 


A5p 


V84 


GTG 


Val 


ATG 

*». X VJ 


Met 


OTO 

VJ X VJ 


Val 
V al 


S85 


TCT 


Ser 

OW1 


APT 


Thr 

X ill 


OPT 


Ala 

/via 


AS6 


GCG 


Ala 


ACG 


Thr 

X 111 


OPO 

VJV^VJ 


ATa 

/via 


Y89 


TAT 


Tvr 


AAT 

X 


A cn 


OAT 
VJ/V1 


Asp 


H90 


CAT 


His 


AAT 


A CT) 


OAT 

VJ/V X 


Asp 


I/L91 


ATT 


He 


ATT 

X X 


Tie 

XiW 


OTT 
VJ 1 1 


Val 

v ai 


P177 


CCG 


Pro 


ACG 


Thr 

X 111 


OPO 
vjv^vj 


A1o 

/via 


F178 


TTT 


Phe 


ATT 

Z*. X X 


Tip 
xxc 


OTT 

VJ 1 1 


Val 

v ai 


L179 


CTC 


T pii 


ATP 


Tip 

XX c 


OTP 

VJ 1 V,/ 


Vol 

v ai 


L180 


CTG 


T pii 


ATG 

A X VJ 


lViCL 


OTO 
vJ 1 vJ 


Vol 

v ai 


A181 


TTG 


T pii 


ATG 

-TV X VJ 


Met 

XVXCL 


OTO 
VJ 1 vJ 


Val 

v ai 


Q183 


CAG 


Gin 

V-J ill 


AAG 




OAO 
VJ/VvJ 


vJllx 


F183 


TTT 


Phe 


ATT 

X»- X X 


Tip 

XI c 


ott 

VJ 1 I 


Val 

v ai 


T184 


ACT 


Thr 

X 1X1 


APT 


Thr 

X ill 


OPT 
VJVy x 


Alo 

/via 


Y203 


TAT 


Tvr 
Ayr 


AAT 


A cn 


OAT 


Asp 


M204 


ATG 


Met 


ATG 

i»> X VJ 


"Met 
xvxcv 


OTO 

VJ 1 VJ 


Val 

v ai 


L235 


TTG 


T ph 

1— ;t U 


A TO 

Al VJ 


TVTet 
ivxci 


OTO 
VJl vJ 


Vol 

v ai 


N236 


AAC 


Asn 


AAC 

AA\^ 


A cn 
/Voll 


OAP 

VJ/Vv^ 


Asp 


T237 


ACT 


Thr 

X 1X1 


APT 

iVV/ X 


Thr 

X III 


OPT 

VJV/ X 


Ala 

/via 


P237 


CCT 


Prn 

1 1VJ 


APT 

AV^/ X 


Thr 

X III 


OPT 
Vjv^A 


Alo 

/via 


N238 


AAT 


Asn 


AAT 


Asn 


GAT 


Asp 


H238 


CAC 


His 


AAC 


Asn 


GAC 


Asp 


A238 


GCT 


Ala 


ACT 


Thr 


GCT 


Ala 


S239 


TCT 


Ser 


ACT 


Thr 


GCT 


Ala 


Q238 


CAG 


Gin 


AAG 


Lys 


GAG 


Glu 


K239 


AAA 


Lys 


AAA 


Lys 


GAA 


Glu 


L247 


CTT 


Leu 


ATT 


He 


GTT 


Val 


N248 


AAC 


Asn 


AAC 


Asn 


GAC 


Asp 


H248 


CAT 


His 


AAT 


Asn 


GAT 


Asp 


F249 


TTC 


Phe 


ATC 


lie 


GTC 


Val 


M250 


ATG 


Met 


ATG 


Met 


GTG 


Val 


G251 


GGT 


Gly 


AGT 


Ser 


GGT 


Gly 


V251 


GTC i 


Val 


ATC 


lie 


GTC 


Val 
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TABLE 13 continued (II) 



Codon 



CAG 



CAT 



Amino Acid 



Gin 



His 



Codon 



TAG 



TAT 



Amino Acid 



Stop 



Codon 



AAG 



AAT 



Amino Acid 



Lys 



Asn 



CCT 



CAC 



CCC 



CCA 



CAA 



CTC 



CCA 



CTC 



Pro 



His 



Pro 
Pro 



Gin 



Leu 
Pro 



Leu 



TCT 



Ser 



TAC 



TCC 



Ser 



TCA 



Ser 



TAA 



TTC 



Stop 



Phe 



TCA 



TTC 



Ser 



Phe 



CAT 



CAC 



AAC 



CAA 



AAA 



TAC 



GAA 



GAC 



His 



His 



Asn 



Gin 



Lys 



_Tyr_ 



Glu 



Asp 



CAT 



CTG 



CCT 



CCG 
CAT 



His 



Leu 



Pro 



Pro 



TAT 



TTG 



Tyr. 



Leu 



TCT 



Ser 



TCG 



Ser 



GAT 



GAG 



TAT 



GAG 



Asp 



Glu 



Tyr_ 



Glu 



CAT 



CTT 



CCG 



CTT 



CTC 



CTG 



CTG 



CAG 



CTT 



CCT 



CAT 



CTG 



CTG 



CAC 



CCT 



CCT 



CAT 



CAC 



CCT 



CCT 



CAG 
CAA 



CTT 
CAC 
CAT 
CTC 
CTG 
CGT 
CTC 



His 



His 



Leu 



Pro 



Leu 



Leu 



Leu 



Leu 



Gin 



Leu 



Pro 



His 



Leu 



Leu 



His 



Pro 



Pro 



His 



His 
Pro 



Pro 



Gin 



Gin 
Leu 
His 
His 
Leu 
Leu 
Arg 
Leu 



TAT 



TAT 



_Tyr_ 



TTT 



Tyr 



Phe 



TCG 
TTT 



Ser 



Phe 



TTC 



Phe 



TTG 



Leu 



TTG 



Leu 



TAG 



TTT 



Stop 



Phe 



TCT 



Ser 



TAT 



TTG 



Leu 



TTG 



Leu 



TAC 



TCT 



Tyr. 



Ser 



TCT 



Ser 



TAT 



TAC 



TCT 



Tyr 

.lyjL 



Ser 



TCT 



Ser 



TAG 



TAA 
TTT 
TAC 
TAT 
TTC 
TTG 
TGT 
TTC 



Stop 



Stop 
Phe 

_IYJL 
Phe 
Leu 
Cys 
Phe 



TAT 



CAT 



AAT 



CAG 



TAT 



CAC 



CAG 



TAG 



CAG 



TAT 



AAT 



TAT 



AAG 



TAG 



AAC 



AAT 



CAT 



AAT 



CAC 



GAT 



TAT 



CAG 



AAA 
CAT 
AAC 
CAT 
TAC 
AAG 
GAT 
GAC 



Tyr 



His 



Asn 



Gin 



_JyjL 



His 



Gin 



Stop 



Gin 



Tyr 



Asn 



Lys 



Stop 



Asn 
Asn 



His 



Asn 



His 



Asp 



Tyr_ 



Gin 



Lys 
His 
Asn 
His 
.Tyr. 

_Lys_ 

Asp 
Asp 
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TABLE 13 continued (III) 



Codon 


Amino Acid 


Codon 


Amino Acid 


Codon 


Amino Acid • 


AGG 


Are 
p 


ACG 


Thr 


ATG 


Met 


AGT 


Ser 


ACT 


Thr 


ATT 


He 


CGT 


Are 


CCT 


Pro 


CTT 


Leu. 


CGC 


Are 


CCC 


Pro 


CTC 


Leu 


AGC 


Ser 


ACC 


Thr 


ATC 


lie 


CGA 


Are 

° 


CCA 


Pro 


CTA 


Leu 


AGA 


Are: 


ACA 


Thr 


ATA 


He 


TGC 


Cys 


TCC 


Ser 


TTC 


Phe 


GGA 


Gly 


GCA 


Ala 


GTA 


Val 

v ax 


GGC 


Gly 


GCC 


Ala 


GTC 


Val 


GGT 


Gly 


GCT 


Ala 


GTT 


Val 

V Ol 


GGG 


Gly 


GCG 


Ala 


GTG 


Val 

V til 


TGT 


Cys 


TCT 


Ser 


TTT 


F Phe 

XT llW 


GGG 


Gly 


GCG 


Ala 


GTG 


Val 

V cii 


TGT 


Cys 


TCT 


Ser 


TTT 


Phe 

x iiw 


CGT 


Ari? 


CCT 


Pro 


CTTT 

\s X X 


T en 


AGT 


Ser 


ACT 


Thr 

J. Ill 


ATT 

i\. X X 


Tie 


CGG 


Art? 


CCG 


Pro 

X L\J 


PTG 

\-/ X VJ 


T en 


TGT 


Cys 


TCT 


Ser 


TTT 

XXX 


Phe 

X 11C 


CGC 


Are 


CCC 


Pro 


CTC 

Vx X Vv 


T en 


CGG 


Ate* 


CCG 


Pro 


CTG 

X VJ 


T 


TGG 


Trn 

xip 


TCG 


Ser 


TTG 

X X VJ 


T 

IjvU 


CGG 


Are - 


CCG 


Pro 


CTG 

V-/ 1 VJ 


T on 
JjCU 


TGT 


Cys 


TCT 


Ser 


TTT 

XXX 


Phe 

X 11C? 


AGT 


Ser 


ACT 


Thr 


ATT 

fx. X X 


Tie 


TGT 


Cys 


TCT 


Ser 


TTT 

XXX 


Phe 

X llv 


AGG 


Arc? 
.rug 


ACG 


Thr 


ATG 

A. X VJ 


Met 


TGG 


Tn> 

xxjj 


TCG 


Ser 


TTG 

X X VJ 


T en 


AGC 


Ser 


ACC 


Thr 

X XXI 


ATC 


Tie 

XAw 


AGT 


Ser 


ACT 


Thr 


ATT 


He 


CGT 


Arc? 


CCT [ 


Pro 


CTT 

V_/ X X 


Leu 


AGT 


Ser 


ACT 


Thr 


ATT 


He 


CGC 


Arg 


CCC 


Pro 


CTC 


Leu 


GGT 


Gly 


GCT 


Ala 


GTT 


Val 


TGT 


Cys 


TCT 


Ser 


TTT 


Phe 


CGG 


Arg 


CCG 


Pro 


CTG 


Leu 


AGA 


Arg 


ACA 


Thr 


ATA 


He 


CGT 


Arg 


CCT 


Pro 


CTT 


Leu 


AGC 


Ser 


ACC 


Thr 


ATC 


He 


CGT 


Arg 


CCT 


Pro 


CTT 


Leu 


TGC 


Cys 


TCC 


Ser 


TTC 


Phe 


AGG 


Arg 


ACG 


Thr 


ATG 


Met 


GGT 


Gly 


GCT 


Ala 


GTT 


Val 


GGC 


Gly 


GCC 


Ala 


GTC 


Val 
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TABLE 13 continued (TV) 



Codon 

AAA 


Amino 
Acid 

Lys 


Codon 
AAG 


Amino 
Acid 


Codon 


Amino 
. Acid 


Codon 


Amino 
Acid 


AAA 
CCA 


Lys 
Pro 


AAG 
CCG 


Lys 
Lys 
Pro 


AAC 
AAC 


Asn 
Asn 


AAT 
AAT 


Asn 
Asn 


CAA 
ACA 


Gin 
Tin- 


CAG 
ACG 


Gin 
Thr 


CCC 
CAC 


Pro 
His 


CCT 
CAT 


Pro 
His 


CCA 


Pro 


CCG 


Pro 


ACC 
CCC 


Thr 
Pro 


ACT 
CCT 


Thr 
Pro 


AAA 

TTA 

GCA 

GTA 

GAA 

GTA 

TCA 

GCA 

TAA 

CAA 

ATA 

CCA 

TTA 

CTA 

CTA 

TTA 


Lys 

Leu 

Ala 

Val 

Glu 

Val 

Ser 

Ala 

Stop 

Gin 

lie 

Pro 

Leu 

Leu 

Leu 

Leu 


AAG 

TTG 

GCG 

GTG 

GAG 

GTG 

TCG 

GCG 

TAG 

CAG 

ATG 

CCG 

TTG 

CTG 

CTG 

TTG 


Lys 
Leu 
Ala 
Val 
Glu 
Val 
Ser 
Ala 
Stop 
Gin 
[ Met 
Pro 
Leu 
Leu 
Leu 
Leu 


AAC 

TTC 

GCC 

GTC 

GAC 

GTC 

TCC 

GCC 

TAC 

CAC 

ATC 

CCC 

TTC 

CTC 

CTC 


Asn 
Phe 
Ala 
Val 

A cm 

Val 

Ser 

Ala 

Tyr 

His 

He 

Pro 

Phe 

Leu 

Leu 


AAT 

TTT 

GCT 

GTT 

OA I 

GTT 

TCT 

GCT 

TAT 

CAT 

ATT 

CCT 

TTT 

CTT 

CTT 


Asn 

Phe 

Ala 

Val 

Asp 

Val 

Ser 

Ala 

Tyr 

His 

lie 

Pro 

Phe 

Leu 

Leu 


CAA 
TTA 
ACA 
TAA 
ATA 
TTA 

AAA 
ACA 
CCA 
AAA 
CAA 
GCA 
TCA 
CAA 
AAA 
CTA 


Gin 
Leu 
Thr 
Stop 
He 
Leu 
Lys 
Thr 
Pro 

T„. 

vjin 
Ala 
Ser 
Gin 
Lys 
Leu 


CAG 

TTG 

ACG 

TAG 

ATG 

TtfJ 

AAG 

ACG 

CCG 

AAG 

CAG 

GCG 

TCG 

CAG 

AAG 

CTG 


Gin 

Leu 

Thr 

Stop 

Met 

Leu 

Lys 

Thr 

Pro 

Lys 

Gin 

Ala 

Ser 

Gin 

Lys 

Leu 


TTC 

CAC 

TTC 

ACC 

TAC 

ATC 

TTC 

AAC 

ACC 

CCC 

AAC 

CAC 

GCC 

TCC 

CAC 

AAC 

CTC 


Phe 
His 
Phe 
Thr 
Tyr 
He 
Phe 
Asn 

Thr 
l ill 

Pro 

Asn 
His 

/Via 

Ser 
His 
Asn 
Leu 


TTT 
CAT 
TTT 
ACT 
TAT 
ATT 
TTT 
AAT 

CCT 
AAT 
CAT 

TCT 
CAT 
AAT 
CTT 


Phe 

His 

Phe 

Thr 

Tyr 

De 

Phe 

Asn 

Thr 

Pro 

Asn 

His 

Ala 

Ser 

His 

Asn 

Leu 


AAA 
CAA 
TTA 


Lys 
Gin 
Leu 


AAG 
CAG 


Lys 
Gin 
Leu 


AAC 
CAC 


Asn 
His 


AAT 
CAT 


Asn 
His 


ATA 


De 


TTG j 
ATG 


Met 


TTC 
ATC 


Phe 
He 


TTT 
ATT 


Phe 
lie 


GGA 


Gly 


GGG 


Gly •- 


GGC 


Gly 


GGT 


Gly 


GTA 


Val 


GTG 


Val 


GTC 


Val 


GTT 


Val 
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TABLE 14 Amino acid mutations at target sites in it 



Target 


Mutation • • 


K32 


M/F/P/S/T/W/YA^/A/R/N/D/C/Q/E/G/H/I/L 


N33 


D/C/Q/E/G/H/I^/K/M/F/P/S/T/WATA^/A/R 


P34 


S/TAVA^/V/A/R^/D/C/Q/E/G/HA/L/KTM^F 


H35 


I/L/K7M/F/P/S/TAVAfA^/A^N/D/C/Q/E/G 


T37 


WATA^/A^SF/D/C/Q/E/G/H/I^/K/M/F/P/S 


P59 


S/TAV^A^/A/R/N/D/C/Q/E/G/H/I/IVKTM/F 


K60 


M/F/P/SAWAWA/R/N/D/C/Q/E/G/H/I/L 


F61 


P/S/TAVAfA^/A/R/N/D/C/Q/E/G/H/I7L/BC/M 


A62 


WNfD/C/Qm/G/HMJKMJF/P/S/T/W/Y/V 


V63 


A^/N/D/C/Q/E/G/fLa/L/KTM/F/P/S/TAVA" 


D83 


aQ/E/G/H/VUKM/F/P/S/T/W/Y/V/A/R/N 


V84 


A/R/N/D/C/Q/E/G/H/I/I/KTM/F/P/S/TAVAf 


S85 


TAVA^A^/A/R/N/D/C/Q/E/G/H/I/L/K/M/F/P 


A86 


R/N/D/C/Q/E/G/H/I/L/K/M/F/P/S/TAVA^A^ 


Y89 


V/A/R/N/D/C/Q/E/G/H/I/L/K/M/F/P/S/TAV 


H90 


WJKM/F/P/S/T/W/Y/V/A/Rftt/D/C/Q/E/G 


I/L91 


1VWF/P/S/T/W/Y/V/AWN/D/C/Q/E/G/H. 


P177 


S/TAVA^A^/A/R/N/D/C/Q/E/G/H/I/L/K/M/F 


F178 


WS/T/W/Y/V/A/R/N/D/aQ/E/G/H/UL/K/M 


L179 


K/M/F/P/S/TAVAfA^/A/R/N/D/C/Q/E/G/H/I 


LI 80 


K/M/F/P/S/TAVA^A^/A/R/N/D/C/Q/E/G/IM 


A181 


R/m^/C/Q/E/G/H/UIJKM/F/P/Srr/W/Y/V 


Q183 


WG/H/W/KJM/F/P/S/T/W/YrV/A/R/N/D/C 


F183 


P/S/TAVA^A^/A/R^I/D/C/Q/E/G/H/I/L/K/M 


T184 


W/Y/V/A/RM/D/aQ/E/G/H/VL/K/M/F/P/S 


Y203 


V/A/R/N/D/C/Q/E/G/H/I/L/K/M/F/P/S/TAV 


M204 


FyP/S/TAVA^A^/A/R/N/D/C/Q/E/G/H/I/L/K 


L235 


KTM/F/P/S/TAVA^A^/A/R/N/D/C/Q/E/G/IW 


N236 


D/C/Q/E/G/H/La./K7M/F/P/S/TAVA^A^/AyR 


T237 


WA^A^/A/R/N/D/C/Q/E/G/H/I/L/K/M/F/P/S 


P237 


S/TAVA^A^/AyR/N/D/C/Q/E/G/H/I/iyKTM/F 


N238 


D/C/Q/E/G/H^L^TM^/P/S/TAVA^A^/A^R. 


H238 


VUK/hffl/P/SJTm/YMA/R/WD/C/Q/E/G 


A238 


PJN/D/C/O/E/G/Hm/K^vLT/P/S/TAVA^A^ 


S239 


TM/Y/V/A/R/m>/aQ/WG/H/UUK/M/F/P 


Q238 


B/G/HJWJKJWF/P/S/T/W/Y/V/AWN/D/C 


K239 


M/F/P/S/TAVA^A^/AyR/N/D/C/Q/E/G/H/I/L 


L247 


K/M^F/P/S/TAVAfA^/A^N/D/C/O/E/G/aa 


N248 


D/C/Q/E/G/H/I/ITK/M/F/P/S/TAVArA^/A/R 


H248 


I/L/K/M/F/P/S/TAVAfA^/A/R/N/D/C/Q/E/G 
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Target 


.'• Mutation 


F249 


WS/TW/Y/V/AftMfD/C/Om/GKUWJKM. 


M250 


F/P/S/T/W/Y/V/AWN/D/C/Q/E/G/WWJK 


G251 


H/J/L/K/M/F/P/S/T/W/Y/V/A/R/N/D/C/O/E 


V251 


A^^/D/C/O/E/G/H/I/L/K/M^/P/S/TAV/Y 



TABLE 1 5 Summary of HB V mutations in Patient F treated with AD V 



5 



Sample Name . 


Genotype 


Polymerase* 


Surface 


CAP 01564808 


A 


rtL157L/M 


SF83S 






rtA181V 


SL173F 






rtV207I 


SW199L 






rtN236T 





Nomenclature according to Stuyver et al, 2001, supra. 

Mutations in bold have not been detected in reference HBV genotypes, mutations not 
in bold are changes from the previous sample that are present in reference genotypes. 
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TABLE 16 Summary of HBV mutations in Patient G treated with ADV 



Sample Name 


Genotype 


Polymerase* 


Surface 


KAN 02510355 


C 


rtL80V 
rtP109S 
rtI163V 
rtM204I 
rtL229M 
rtN/H/A/S/Q238K 


SI126T 
sK160R 
sS174N 
SA184V 
sW196L 
sS210N 
SF/C220L 
SY221C 


* Nomenclature according to Stuyver et aL 9 2001, supra. 

** Mutations in bold have not been detected in reference HBV genotypes, mutations not 
in bold are changes from the previous sample that are present in reference genotypes. 

TABLE 17 Summary of HBV mutations in Patient H treated with ADV 


Sample Name 


Genotype 

•'■ ' ' * * 


Polymerase* 


Surface 


LAV0303 


D 


rtS78S/T 
rtN118N/S 
rtN139N/K 

rtV142E 
rtA181A/T 
rtI204M 
rtQ/P/S/Stop215Q 
rtE218K/E 
• rtN238N/H 


sC69Stop/C 
sC76Y 
sIHOV/I 
SY134N 
sW172StopAV 
sW196Stop 
SS207R 



10 

* Nomenclature according to Stuyver et al. 9 2001, supra. 

** Mutations in bold have not been detected in reference HBV genotypes, mutations not 
in bold are changes from the previous sample that are present in reference genotypes. 
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TABLE 18 /„ vitro drug susceptibility of the HBV reference laboratory strain and 
patient-derived HBV isolate 







; In vitro Susceptibility, 
ICso (fold change from wil^-tyr^ 




Keal-time PCR 


• : Southern Blot 


. Mutation v 
Wild-type (pPC) 
rtN236T/N238D 
rt Al 8 1 7VN236T/N238D 
rtL180M/M204V 2 


, " Adefovir - 


Adefovir 


Land vu dine 


23 
5.1 
NT 5 


■ - ^_ 

NA 1 
7.3 
0.9 


NA 1 
>100 
>2500 



NA, not analyzed. 

Data from Delaney et al., 2001, supra 



Those skilled in the art will appreciate that the invention described herein is susceptible to 
vanations and modifications other than those specifically described. It is to be understood 
that the invention includes all such variations and modifications. The invention also 
mcludes all of the steps, features, compositions and compounds referred to or indicated in 
thxs specification, individually or collectively, and any and all combinations of any two or 
more of said steps or features 
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CLAIMS 

1 . An isolated HBV variant wherein said variant comprises a nucleoside mutation 

in a gene encoding a DNA polymerase resulting in at least one amino acid addition, 
substitution and/or deletion to said DNA polymerase and wherein said variant exhibits 
decreased sensitivity to ADV, LMV, TFV, or FTC, or ADV and LMV, ADV and TFV, 
LMV and TFV, FTC and ADV, FTC and TFV, FTC and LMV, or ADV and LMV and 
TFV, or ADV and FTC and TFV, TFV and FTC and LMV, ADV and LMV and FTC, or 
ADV and FTC and LMV and TFV and/or optionally other nucleoside or nucleotide 
analogs or other anti-HBV agents or combinations thereof 

2. The isolated HBV variant of Claim 1 wherein said variant exhibits decreased 
sensitivity to ADV. 

3. The isolated HBV variant of Claim 1 wherein said variant exhibits decreased 
sensitivity to both LMV. 

4. The isolated HBV variant of Claim 1 wherein said variant exhibits decreased 
sensitivity to TFV. 

5. The isolated HBV variant of Claim 1 wherein said variant exhibits decreased 
sensitivity to FTC. 

6. The isolated HBV variant of Claim 1 wherein said variant exhibits decreased 
sensitivity to ADV and LMV. 

7. The isolated HBV variant of Claim 1 wherein said variant exhibits decreased 
sensitivity to ADV and TFV. 

8. The isolated HBV variant of Claim 1 wherein said variant exhibits decreased 
sensitivity to LMV and TFV. 
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sensitivity to ADV and FTC. 

10. The isolated HBV variant of Claim , wherein said variant exhibits decreased 

sensitivity to LMV and FTC. ^ 

11 • The isolated HBV variant of Claim 1 wh«-=;« -j 

sensifivityto TFVandFTC. ^ ^ ' 

12. The isolated HBV variant of Claim 1 wherein said variant exhibits decreased 

sensitivity to ADV and LMV and TFV. decreased 

■3. The isolated HBV variant of Claim 1 wherein said variant exhibits decreased 

sensinvitytoADVandLMVandFTC. "creased 

14- The isolated HBV variant of Churn 1 wherein said variant exhibits decreased 

sensinvity to FTC and LMV and TFV. aeereased 

■5. The isolated HBV variant of Claim 1 wherein said variant exhibits decreased 

sensitivity to ADV and FTC and TFV. aeereased 

16. The iaotated HBV variant of Claim 1 wherein said variant exhibits decreased 

sensitivity to ADV and LMV and TFV and FTC. 

"in Claims 1 to 16 wherein said variant 

exhibits reduced interactivity, o an immunological reagent specific toHBsAg. 

18. The isolated HBV variant of Cairn 1 wherein said variant comprises a 

m tauon m domain F of the HBV DNA polymerase thereby conferring an altered amino 
acid sequence to the sequence set forth in Formula I [SEQ ID NO: 1]: 
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FORMULA I 

U X U X 2 , D, W, G, P, C, X 3 , X4, H, G, X 5 , H, X*, J, R, X 7 , P, R, T, P, X 8> R, V, X 9 , G, G, 
V, F, L, V, D, K, N, P, H, N, T, X 10> E, S, X„, L, X 12 , V, D, F, S, Q, F, S, R. G, X 13 , X 14 , 
X15, V, S, W, P, K, F, A, V, P, N, L, X, 6 , S, L, T, N, L, L, S* 

wherein: 





is L or R or I; 


x 2 


isEorD; 


x 3 


isTorDor AorNor Y; 


X4 


is E or D; 


x 5 


is E or K or Q; 


x 6 


is H or R or N; 


x 7 


is I or T; 


x 8 


is A or S; 


x 9 


isTorR; 


X10 


is A or Tor S; 


Xu 


is R or T; 


X12 


is V or G; 


X13 


is S or I or T or N or V; 


X14 


isTorSorHorY; 


Xi 5 


is R or H or K or Q; 


X16 


is Q or P; 



and wherein S* is designated as amino acid 74. 

19. The isolated HBV variant of Claim 1 wherein said variant comprises a 

mutation in any one of domains A through E thereby conferring an altered amino acid 
sequence to the sequence set forth in Formula II [SEQ ID NO:2]: 
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PORMULAH 



SXiLS WLSLDVSAAFYHX2PLHPAAMPHLLX3GSSGLX4RYV 

ARLSSX 5 SX 6 X 7 XNX 8 QX 9 X I oXXXX II LHX 12 X 13 CSRX I4 LYVSLX 15 

LLYX 16 TX 17 GX 18 KLHLX 19 X 20 HPIX 21 LGFRKX 22 PMGX 23 GLSPFL 

LAQFTSAIX 24 X 25 X 2S X 27 X 28 RAFX 29 HCX 3 oX3 1 FX 32 YM t DDX33VLGA 
X34 X35 X36 X37 H X 3g E X39 L X40 X41 XLt 2 X43 X44 X45 X46 L L X47 X48 G IH L N P X49 K 

TKRWGYSLNFMGYX50IG 



wherein: 



X 


is any amino acid 




isNorD; 


x 2 


is I or P; 


x 3 


is I or V; 


X4 


is S or D; 


x 5 


isTorN; 


x 6 


is R or N; 


x 7 


is N or I; 


x 8 


isNorYorH; 


x 9 


isHorY; 


X10 


is G or R; 


x„ 


is D or N; 


X12 


is D or N; 


X13 


is S or Y; 


X14 


is N or Q; 


X15 


is L or M; 


Xl$ 


is K or Q; 


Xi 7 


is Y or F; 


X18 


is R or W; 
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X19 


is Y or L; 


X20 


is S or A; 


X21 


is I or V; 


X22 


is I or L; 


X 23 


is V or G; 


X24 


is C or L; 


X25 


is A or S; 


X26 


is V or M; 


X27 


is V or T; 


X28 


is R or C; 


X29 


is F or P; 


X30 


is L or V; 


X 3 1 


is A or V; 


X32 


is S or A; 


X33 


is V or L or M; 


X34 


isKor R; 


X35 


isSorT; 


X36 


is V or G; 


X37 


is Q or E; 


X38 


is L or S or R; 


X39 


is S or F; 


X40 


is F or Y; 


X41 


is T or A; 


X42 


is A or S; 


X43 


is Vorl; 


/Caa 


is T or C; 


X45 


isNorS; 


X46 


isForV; 


X47 


is S or D; 


X48 


is L or V; 


X49 


is N or Q; 
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X 50 is V or I; and 
M* is amino acid 204; 

and wherein the first S is designated as amino acid 75. 

20. The isolated HBV variant of Claim 18 or 19 wherein said variant further 
comprises an altered HBsAg. 

21. An isolated HBV variant comprising a mutation in the nucleotide sequence 
encodmg HBsAg resulting in an amino acid addition, substitution and/or deletion in said 
HBsAg m a reg,on corresponding to the amino acid sequence set forth in SEQ ID NOT or 
SEQ ID NO:2 and wherein said variant exhibits decreased sensitivity to ADV LMV TFV 
or FTC, or ADV and LMV, ADV and TFV, LMV and TFV, FTC and ADV FTC and 
TFV, FTC and LMV, or ADV and LMV and TFV, or ADV and FTC and TFV TFV and 
FTC and LMV, ADV and LMV and FTC, or ADV and FTC and LMV and TFV and/or 
optionally other nucleoside or nucleotide analogs or other anti-HBV agents or 
combinations thereof. 



22. The isolated HBV variant of Claim 21 wherein said variant exhibits decreased 

sensitivity to ADV. 



23. The isolated HBV variant of Claim 21 wherein said variants exhibits decreased 

sensitivity to LMV. 



24. The isolated HBV variant of Claim 21 wherein said variant exhibits decreased 

sensitivity to TFV. 



25. The isolated HBV variant of Claim 21 wherein said variant exhibits decreased 

sensitivity to FTC. 



26. 



The isolated HBV variant of Claim 21 wherein said variant exhibits decreased 
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sensitivity to ADV and LMV. 

27. The isolated HBV variant of Claim 21 wherein said variant exhibits decreased 
sensitivity to LMV and TFV. 

28. The isolated HBV variant of Claim 21 wherein said variant exhibits decreased 
sensitivity to ADV and FTC. 

29. The isolated HBV variant of Claim 21 wherein said variant exhibits decreased 
sensitivity to LMV and FTC. 

30. The isolated HBV variant of Claim 21 wherein said variant exhibits decreased 
sensitivity to TFV and FTC. 

31. The isolated HBV variant of Claim 21 wherein said variant exhibits decreased 
sensitivity to ADV and TFV. 

32. The isolated HBV variant of Claim 21 wherein said variant exhibits decreased s 
sensitivity to ADV and LMV and TFV. 

33. The isolated HBV variant of Claim 21 wherein said variant exhibits decreased 
sensitivity to ADV and LMV and FTC. 

34. The isolated HBV variant of Claim 21 wherein said variant exhibits decreased 
sensitivity to FTC and LMV and TFV. 

35. The isolated HBV variant of Claim 21 wherein said variant exhibits decreased 
sensitivity to ADV and FTC and TFV. 

36. The isolated HBV variant of Claim 21 wherein said variant exhibits decreased 
sensitivity to ADV and LMV and TFV and FTC. 
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The isolated HBV variant of Claim 21 wherein an antibody specific for a wild- 
type HBsAg exhibits a reduced capacity to neutralize said HBV variant and wherein said 
HBV vanant is selected by exposure of a subject to ADV, LMV, TFV, or FTC or ADV 
and LMV, ADV and TFV, LMV and TFV, FTC and AD V, FTC and TFV, FTC and LMV 
or ADV and LMV and TFV, or ADV and FTC and TFV , TFV and FTC and LMV ADV 
and LMV and FTC, or ADV and FTC and LMV and TFV, in single or combinations or 
sequential therapy. 

38 The isolated HBV variant of Claim 1 or 37 comprising a mutation in the HBV 

S6leCted from rtS21 ^ rtLI22F, rtNl24H, rtT28N, rtP130Q, rtD131N 
and rtY135C or a combination thereof or an equivalent mutation. 

3* The isolated HBV variant of Claim 1 or 37 comprising a muation in the HBV 

P ° lymerase selec *d from rtfN/S/T/l/V53D, rtY!26Q, rtLlSOM, rtS202G rtI204V 
and rtI235UM or a combination thereof or an equivalent mutation. 

4a The isolated HBV variant of Claim 1 or 37 comprising a mutation in the HBV 

s ^cted from HN53D, rtY54H, rtSSTP, rtL91I, rtS116P rtF122L 
rtY124H, rt V134D, rtY141Y/F, rtL145M, rtF151F/Y, rtAlSIT, rtK212R, rtL217R,' 
rtS219A, rtN236T and rtN238D or a combination thereof or an equivalent mutation. 

4L The isolated HBV variant of Claim 1 or 37 comprising a mutation in the HBV 

P 0l >™ se "tooted from rtHPOD and rtlVFlOSL or a combination thereof or an 
equivalent mutation. 

42. The isolated HBV variant of Claim 1 or 37 comprising a mutation in the HBV 

DNA polymerase selected from rtL157L/M, rtAlSlV and rtV207I or a combination 
thereof or an equivalent mutation. 



43. 



The isolated HBV variant of Claim 1 or 37 comprising a mutation in the HBV 
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DNA polymerase selected from rtL80V, rtP109S, rtI163V, rtL229M and 
rtN/H/A/S/Q238K or a combination thereof or an equivalent mutation. 

44. The isolated HBV variant of Claim 1 or 37 comprising a mutation in the 
surface antigen selected from sP120T, sM125F and sT127A or a combination thereof or an 
equivalent mutation. 

45. The isolated HBV variant of Claiml or 37 comprising a mutation in the surface 
anitgen selected from sT118R, sM133T, sF134V, SI195M, sS207R and sY225Y/C or a 
combination thereof or an equivalent mutation. 

46. The isolated HBV variant of Claim 1 or 37 comprising a mutation in the 
surface antigen selected from sS126T, sM133L/M, sS143S/T, sD144A, sG145A and 
sW172Stop or a combination thereof or an equivalent mutation. 

47. The isolated HBV variant of Claim 1 or 37 comprising a mutation in the HBV 
surface antigen selected from sl81M and sP214Q or a combination thereof or an 
equivalent mutation. 

48. The isolated HBV variant of Claim 1 or 37 comprising a mutation in the HBV 
surface antigen selected from sF83S, sL173F and sW199L or a combination thereof or an 
equivalent mutation. 

49. The isolated HBV variant of Claim 1 or 37 comprising a mutation in the HBV 
surface antigen selected from sI126T, sK160R, sS174N, sA184V, sW196L, sS210N, 
SF/C220L and sY221C or a combination thereof or an equivalent mutation. 

50. The isolated HBV variant of Claim 1 or 37 comprising a mutation in the HBV 
surface antigen selected from sC69Stop/C, sC76Y, sI110V/I, sY134N, sW172Stop/W, 
sW196Stop and sS207R or a combination thereof or an equivalent mutation. 
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51- The isolated HBV variant of Claim 1 or 37 comprising a mutation in the HBV 

DNA polymerase selected from rtK32, rtN33, rtP34, rtH35 and rtT37 or a combination 
thereof or an equivalent mutation. 

52. The isolated HBV variant of Claim 1 or 37 comprising a mutation in the HBV 

DNA polymerase selected from rtP59, rtK60, rtF61, rtA62 and rtV63 or a combination 
thereof or an equivalent mutation. 



53. 



The isolated HBV variant of Claim 1 or 37 comprising a mutation in the HBV 
DNA polymerase selected from rtD83, rtV84, rtS85, rtA86, rtY89, rtH90 and rfKL91 or a 
combination thereof or an equivalent mutation. 



54. 



The isolated HBV variant of Claim 1 or 37 comprising a mutation in the HBV 
DNA polymerase selected from rtP177, rtF178, rtL179, rtL180, rtAlSl, rtQ182 rtF183 
and rtT184 or a combination thereof or an equivalent mutation. 

55 The isolated HBV variant of Claim 1 or 37 comprising a mutation in the HBV 

DNA polymerase selected from rtM204 and rtY203 or a combination thereof or an 
equivalent mutation. 

56. The isolated HBV variant of Claim 1 or 37 comprising a mutation in the HBV 
DNA polymerase seiected from r.235, rt23o, «237, rt238 and «239 or a combination 
thereof or an equivalent mutation. 

57. The isolated HBV variant of Claim I or 37 comprising a mutation in the HBV 
DNA polymerase selected from rt247, rt248, rt249, rt250 and rt251 or a combination 
thereof or an equivalent mutation, 

58. The isolated HBV variant of Claim 1 or 37 comprising a mutation in the HBV 
DNA polymerase selected from K32M^/P/S/r/W/Y/V/A^/D/C/Q/E/G/H^L/deletion- 
N33D/C/Q/E/G/HAM7M^/P/S/T/W^/A^/deletion; 
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P34S/T/W/Y/V/A/R/N/©/C/Q/^^ 

mSVUK/WF/P/snm/Y/V/A/R/bl/D/aQ/WG/deld&aD; 

T37W/Y/V/A/R/N/D/aQ/E/G/H^^ 

PSPS/TAVA^A^/A/R/N/D/C/Q/E/G/H/iyL/KyM/F/deletion; 

K60M/F/P/S/T/WATA^/AyRyN/D/C/Q/E/GyH/I/I7deletion; 

F6 1P/S/T/W/Y/V/A/P^/T>/C/Q^ 

A62P^/D/C/Q/E/G/H/I/L/K/M/F/P/S/TAVA r A^/deletion; 

V63A/R^/D/C/Q/E/G/H/l/iyKyM7F/P/S^ 

D83C/Q/E/G/H^/KAl^/P/S/TAVA^A^/A/ILTSr/deletion; 

V84A/R/N/D/aQ/E/G/H*I^ 

SSSTAVA^A^/AyPJN/D/C/Q/E/G/H^ITKM^/P/deletion; 

A86R/N/TD/C/Q/E/G/H/I/L^^ 

Y89V/A/R/N/D/C/Q/^G/H/I^^ 

H90I/L/K/M/F/P/S/T/W/YA^/A/R/N/D/C/Q/E/G/deletion; 

l/L91K/M/F/P/S/T/W/Y/V/A/R/N/D/C/Qm/G/Wdeletion; 

P177S/T/W/YW/A/R/N/D/C/Q^ 

Fl 7SP/Snm/Y/V/A/BJm>/aQ/WG/HJTJL/K/Wd^e&^ 

L179K/M/F/P/S/T/W/Y/V/A/RW^ 

LI 80K7M/F/P/S/T/WATA^/A/PJN/D/C/Q/E/G/H/I/deletion; 

A 1 8 1 R/N/D/aQ/E/G/H^ 

Q183E/G/H/I/UKM/F/P/S/TAVATA^/A/R/N/D/C/dd 
Fl 83P/S/T/W/Y/V/A/R/N/D/C/^ 

Tl 84WA r A^/A/R/N/D/C/Q/E/G/H/I^/K7M/F/P/S/deletioii; 

Y203V/A/F^/D/C/Q/E/G/H/I/I7K^^ 

M204F/P/S/T/WA^A^/A^/N/D/C/Q/E/G/H^I7K/deletion; 

L235K/M/F/P/S/TAV/YA^/A/RM/D/C/Q/E/G/H^deletion; 

N236D/C/Q/E/G/H/I7L/K/M^^ 

T237WA r A^/A/R/N/D/C/Q/E/G/H/I/L/K/M/F/P/S/deletion; 
P237S/T/W/Y/V/AyR/N/D/C/Q^^ 
N238D/C/Q/E/G/H/I/IVK/M/F/POT 
mSSI^ECM^/P/S/TAVA^A^/A^N^/D/C/Q/E/G/deletion; 
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A238R/N/D/C/Q/E/G/H^^ 

S239T/W/Y/V/A/R/N^^ 

Q 2 38^G/H/IrtyK/M/F/P/^^^ 

K239M^/P/SW^/V/A^/D/C/Q/E/G/H^L/deletion; 

I^47K^/P/S/r/W/YA^/A^/D/C/Q/E/G/IWd e letion;' 
N248D/C/Q/FVG/H/iyL/T^ 

H2481/iyK/M/F/^^^^ 

M250F/P/S/T/WA^/V/A^/D/aQ/E/G>HA^deletio^ 
G251H/l/LyK/M/F/P/S/^^^ and 

V251A^/D/C/Q/E/G/H^yK^/P/ S /TAVA-/deletion' 



59 



A method for determining the potential for an HBV to exhibit reduced 
— y to ADV, LMV, TFV, or FTC, or AD V and LMV, ADV and TFV, LMV and 
TFV, FTC and AD V, FTC and TFV, FTC and LMV, or ADV and LMV and TFV orADV 
and FTC and TFV, TFV and FTC and LMV, ADV and LMV and FTC, or ADV 'and FTC 
and LMV and TFV or optionally other nucleoside analogs or other anti-HBV agents said 
method comprising isolating DNA or corresponding mRNA from said HBV and screening 
for a mutation in the nucleotide sequence encoding HBV DNA polymerase resulting in at 
least one amino acid substitution, deletion and/or addition in any one or more of domains F 
and A through E or a region proximal thereto of said DNA polymerase and associated with 
resxstance or decreased sensitivity to ADV, LMV, TFV, or FTC, or ADV and LMV ADV 
and TFV, LMV and TFV, FTC and ADV, FTC and TFV, FTC and LMV, or ADV and 
LMV and TFV, or AD V and FTC and TFV, TFV and FTC and LMV, ADV and LMV and 
FTC, or ADV and FTC and LMV and TFV, wherein the presence of such a mutation is an 
mcucatxon of the likelihood of resistance to said ADV, LMV, TFV, or FTC, or ADV and 

LMV, ADV and TFV, LMV and TFV, FTC and ADV, FTC and TFV, FTC and LMV or 
ADV and LMV and TFV, or ADV and FTC and TFV, TFV and FTC and LMV, ADV and 
LMV and FTC, or ADV and FTC and LMV and TFV. 



60. 



Tne method of Claim 59 wherein the HBV exhibits reduced sensitivity to 
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ADV. 



61. The method of Claim 59 wherein the HBV exhibits reduced sensitivity to 
LMV. 

62. The method of Claim 59 wherein the HBV exhibits reduced sensitivity to TFV. 

63. The method of Claim 59 wherein the HBV exhibits reduced sensitivity to FTC. 

64. The method of Claim 59 wherein the HBV exhibits reduced sensitivity to ADV 
and LMV. 

65. The method of Claim 59 wherein the HBV exhibits reduced sensitivity to ADV 
and TFV. 

66. The method of Claim 59 wherein the HBV exhibits reduced sensitivity to LMV 
and TFV. 



67. The method of Claim 59 wherein the HBV exhibits reduced sensitivity to ADV 

and FTC. 



68. The method of Claim 59 wherein the HBV exhibits reduced sensitivity to TFV 
and FTC. 

69. The method of Claim 59 wherein the HBV exhibits reduced sensitivity to LMV 
and FTC. 

70. The method of Claim 59 wherein the HBV exhibits reduced sensitivity to ADV 



and LMV and TFV. 



71 . The method of Claim 59 wherein the HBV exhibits reduced sensitivity to ADV 
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and LMV and FTC. 



72 



The method of Claim 59 wherein the HBV exhibits reduced sensitivity to LMV 
and TFV and FTC. 



73. 



The method of Claim 59 wherein the HBV exhibits reduced sensitivity to ADV 
and FTC and TFV. 



74. The method of Claim 59 wherein the HBV exhibits reduced sensitivity to ADV 

and LMV and TFV and FTC. 



An isolated DNA molecule from an HBV variant of Claim 1 or 37 comprising 
a mutation in the HBV DNA polymerase selected from rtS21A, rtL122F rtN124H 
rtT28N, rtP130Q, rtD131N and rtY135Cor a combination thereof or an equivalent 
mutation. 

76. The isolated DNA molecule from an HBV variant of Claim 1 or 37 comprising 

a muation in the HBV DNA polymerase selected from rt/N/S/T/I/V53D rtY1260 
rtL180M, rtS202G, rtI204V and rtI235*M or a combination thereof or an' equivaleni 
mutation. 



77. 



The isolated DNA molecule from an HBV variant of Claim 1 or 37 comprising 
a mutation in the HBV DNA polymerase selected from rtN53D, rtY54H rtSSTP rtL91I 
rtSlloT, rtF122L, rtY124H, rtVl34D, rtY141Y/F, rtL145M, rtF151F/Y, riAlSlT 
rtK212R, rtL217R, rtS219A, rtN236T and rtN238D or a combination thereof or an 
equivalent mutation. 

78. The isolated DNA molecule from an HBV variant of Claim 1 or 37 comprising 

a mutation in the HBV DNA polymerase selected from rtS78T, rtV84M rtY126C 
rtVlPIL rtM204I and rtV2l4A or a combination thereof or an equivalent mutation 
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79. An isolated DNA molecule from an HBV variant of Claim 1 or 37 comprising 
a mutation in the HBV DNA polymerase selected from rtH90D and rtL/F108L or a 
combination thereof or an equivalent mutation. 

80. An isolated DNA molecule from an HBV variant of Claim 1 or 37 comprising 
a mutation in the HBV DNA polymerase selected rtL157L/M, rtA181V and rtV207I or a 
combination thereof or an equivalent mutation. 

81. An isolated DNA molecule from an HBV variant of Claim 1 or 37 comprising 
a mutation in the HBV DNA polymerase selected from rtL80V, rtP109S, rtI163V, 
rtL229M and rtN/H/A/S/Q238K or a combination thereof or an equivalent mutation. 

82. The isolated HBV variant of Claim 1 or 37 comprising a mutation in the DNA 
polymerase selected from rtS78S/T > rtN118N/S, rtN139N/K, rtV142E, rtA181A/T, 
rtI204M, rtQ/P/S/Stop215Q, rtE218K/E and rtN238N/H or a combination thereof or an 
equivalent mutation. i 

i 

83. An isolated DNA molecule from an HBV variant of Claim 1 or 37 comprising 
a mutation in the surface antigen gene selected from sP120T, sM125F and sT127A or a 
combination thereof or an equivalent mutation. 

84. An isolated DNA molecule from an HBV variant of Claim 1 or 37 comprising 
a mutation in the HBV Surface antigen gene selected from sT118R, sM133T, sF134V, 
sI195M, sS207R and sY225Y/C or a combination thereof or an equivalent mutation. 

85. An isolated DNA molecule from an HBV variant of Claim 1 or 37 comprising 
a mutation in the surface antigen selected from sS126T, sM133L/M, sS143S/T, sD144A, 
sG145A and sW172Stop or a combination thereof or an equivalent mutation. 

86. An isolated DNA molecule from an HBV variant of Claim 1 or 37 comprising 
a mutation in the HBV DNA surface antigen selected from sN40S, sC69Stop, sM75I, 
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sLSSP, sTllSA, sW182Stop, sW196L, sY206H an sY225F or a combination thereof or an 
equivalent mutation. 



87. An isolated DNA molecule from an HBV variant of Claim 1 or 37 comprising 
a mutation in the HBV DNA surface antigen selected from sISIM and sP214Q or a 
combination thereof or an equivalent mutation. 

88. An isolated DNA molecule from anHBV variant of Claim 1 or 37 comprising a 
mutation in the HBV DNA surface antigen selected from sF83S, sL173F and sW199L or a 
combination thereof or an equivalent mutation. 

89. An isolated DNA molecule from anHBV variant of Claim 1 or 37 comprising a 
mutation in the HBV DNA surface antigen selected from sI126T, sK160R, sS174N 
SA184V, SW196L, sS210N, sF/C220L and sY221C or a combination thereof or an 
equivalent mutation. 

90. An isolated DNA molecule from anHBV variant of Claim 1 or 37 comprising a 
mutation in the HBV DNA surface antigen selected from sC69Stop/C, sC76Y sIHOV/I 
SY134N, sW172Stop/W, sW196Sto P and sS207R or a combination thereof or an 
equivalent mutation. 

91. An isolated DNA molecule from anHBV variant of Claim 1 or 37 comprising a 
mutation in the HBV DNA polymerase selected from rtK32, rtN33, rtP34, rtH35 and rtT37 
or a combination thereof or an equivalent mutation. 

92. An isolated DNA molecule from anHBV variant of Claim 1 or 37 comprising a 
mutation in the HBV DNA polymerase selected from rtP59, rtK60, rtF61, rtA62 and rtV63 
or a combination thereof or an equivalent mutation. 

93. An isolated DNA molecule from anHBV variant of Claim 1 or 37 comprising a 
mutation in the HBV DNA polymerase selected from rtD83, rtV84, rtS85, rtA86, rtY89, 
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rtH90 and rtI/L91 or a combination thereof or an equivalent mutation. 

94. An isolated DNA molecule from anHBV variant of Claim 1 or 37 comprising a 
mutation in the HBV DNA polymerase selected from rtP177, rtF178> rtL179, rtL180, 
rtA181, rtQ182, rtF183 and rtT184 or a combination thereof or an equivalent mutation. 

95. An isolated DNA molecule from anHBV variant of Claim 1 or 37 comprising a 
mutation in the HBV DNA polymerase selected from rtM204 and rtY203 or a combination 
thereof or an equivalent mutation. 

96. An isolated DNA molecule from anHBV variant of Claim 1 or 37 comprising a 
mutation in the HBV DNA polymerase selected from rt235, rt236, rt237, rt238 and rt239 
or a combinations thereof or an equivalent mutation. 

97. An isolated DNA molecule from anHBV variant of Claim 1 or 37 comprising a 
mutation in the HBV DNA polymerase selected from rt247, rt248, rt249, rt250 and rt251 
or a combinations thereof or an equivalent mutation. 

98. An isolated DNA molecule from anHBV variant^Claini\ or 37 comprising a 
mutation in the HBV DNA polXaneraes' J selected from 
02M/F/P/S/T/WA7V/A^^ 

N33D/C/Q/E/G/H/Ift^^ 

P34S/T/W/Y/V/A/R/N^ 

H35I/L/K/M/^ 

T37W/Y/V/A/R/N/©^ 

P59S/T/W/Y/V/A/^ 

K60M07P/S/T/W/^^ 

F61P/S/T/W/Y/V/A/R/^^ 

A62R/N/D/C/Q/E/G/H^ 

V63A/R/N/D/C/Q/E/^^ 

D83C/Q/E/G/H/I/I^ 
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^4A^/D/C/Qm/G/Hm,/KmF/P/S/T/W/Y/d e l e tion; 
S85T/WA-A^/A^/D/C/Q/E/G/H^7K^/p/del e tion;' 

^V/Am^/D/aQ/WG/HmjKM^/P/S/rmdMou; 

H90L0^K^/P/S/T/W^/A^N/D/C/Q/E/G/deletion; 

I^PlK^/T/S/T/W^/A^/D/C/Q/^G/H/deletion;' 

P177S/T/W^/A^/D/C/Q/E/G/H^K^/deletio^ 
F178P/S/T/W/Y/V/A/R^^ 

L179K^/P/S/T/W^/A^/D/C/Q/E/G/H^deletion; , 

LlgOK^/P/S/T/WA^/V/A^N/D/C/Q/E/G/EM/deletion; 
A181IW/D/C/Q/E/G/H/I^ 

Q183E/G/H^/K^/P/S/T/W^/A^/D/C/deletion;' 
n83PM/M/V/AflMWW^^ 

T184W/YA^/A^/D/C/Q/E/G/Hm/K^/P/ S /deletion;' 

Y203V/A^/D/C/Q/E/G/H^/K^/P/ S /T/W/deletion;' 

M204F/P/S/T/W/Y/V/A^/D/C/Q/E/G/H^/K/d e letion; 9 

L235K^/P/S/T/W^/A^N/D/C/Q/E/G/IM/d e letion;' 
N236D/C/Q/E/G/H/I/L^^ 

T237W/Y/V/A/R/N/D/C/^^^^ 
P237S/T/W/Y/V/A/I^^ 

N238D/C/Q/E/G/H^/K^/P/ S /r/WA-AVA^/d e letion,' 

^^/KM^/P/S/Tm/YmAmm/D/C/Qm/G/del^on; 

A238P^/D/C/Q/E/G/H/I/L/^^ 

S239T/W/Y/V/A/R/^^ 

Q238E/G/H/TZL/K7^^ 

K239M^/P/S/T/W/YA^/A^/D/C/Q/E/G/HMydeletion;' 

L247K^/P/S/T/W/YA^/A^/D/C/Q/E/G/EM/deletion;' 
N248D/C/Q/E/G/H/I/iy^^ 

H248]yiyK/M/F/P/^^^ 

ra49P/S/T/W/Y/V/A^/D/C/Q/E/G/HM^^deletion; , 
M250F/P/S/T/W/YA^/A^/D/C/Q/E/G/H^iy K /deletioi 1 ; 
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G251H/I/L/GK/M/F/P/S/T/W and 
V251A/R/N/D/C/Q/E/G/^^ 

99. A method for determining whether an HBV strain exhibits reduced sensitivity 
to a nucleoside analog, said method comprising isolating DNA or corresponding mRNA 
from said HBV and screening for a mutation wherein the presence of rtS21A, rtL122F, 
rtN124H, rtT28N, rtP130Q, rtD131N and rtY135C or combinations thereof or an 
equivalent one or more other mutation is indicative of a variant wherein said variant 
exhibits a decreased sensitivity to ADV, LMV, TFV, or FTC, or ADV and LMV, ADV 
and TFV, LMV and TFV, FTC and ADV^C and TFV, FTC and LMV, or ADV and 
LMV and TFV, or ADV and FTC and TFV, TFV and FTC and LMV, ADV and LMV and 
FTC, or ADV and FTC and LMV and TFV, and optionally other nucleoside analogs. 

100. A method for determining whether an HBV strain exhibits reduced sensitivity 
to a nucleoside analog, said method comprising isolating DNA or corresponding mKNA 
from said HBV and screening for a mutation wherein the presence of rt/N/S/T/I/V53D, 
rtY126Q, rtL180M, rtS202G, rtI204V and rtI235LM or combinations thereof or an 
equivalent one or more other mutation is indicative of a variant wherein said variant 
exhibits a decreased sensitivity to ADV, LMV, TFV, or FTC, or ADV and LMV, ADV 
and TFV, LMV and TFV, FTC and ADV, FTC and TFV, FTC and LMV, or ADV and 
LMV and TFV, or ADV and FTC and TFV, TFV and FTC and LMV, ADV and LMV and 
FTC, or ADV and FTC and LMV and TFV, and optionally other nucleoside analogs. 

101. A method for detennining whether an HBV strain exhibits reduced sensitivity 
to a nucleoside analog, said method comprising isolating DNA or corresponding mRNA 
from said HBV and screening for a mutation wherein the presence of rtN53D, rtY54H, 
rtS57P, rtL91I, rtS116P, rtF122L, rtY124H, rtV134D, rtY141Y/F, rtL145M, rtF151F/Y, 
rtA181T, rtK212R, rtL217R, rtS219A, rtN236T and rtN238D or combinations thereof or 
an equivalent one or more other mutation is indicative of a variant wherein said variant 
exhibits a decreased sensitivity to ADV, LMV, TFV, or FTC, or ADV and LMV, ADV 
and TFV, LMV and TFV, FTC and ADV, FTC and TFV, FTC and LMV, or ADV and 
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LMV and TFV, or AD V and FTC and TFV, TFV and FTC and LMV, ADV and LMV and 
FTC, or ADV and FTC and LMV and TFV, and optionally other nucleoside analogs. 

102. A method for determining whether an HBV strain exhibits reduced sensitivity 
to a nucleoside analog, said method comprising isolating DNA or corresponding mRNA 
from said HBV and screening for a mutation wherein the presence of rtS78T rtV84M 
rtY126C, HV19U. rtM204I and rtV214A or combinations thereof or an equivalent one or 
more other mutation is indicative of a variant wherein said variant exhibits a decreased 
sensitivity to ADV, LMV, TFV, or FTC, or ADV and LMV, ADV and TFV, LMV and 
TFV, FTC and ADV, FTC and TFV, FTC and LMV, or ADV and LMV and TFV or ADV 
and FTC and TFV, TFV and FTC and LMV, ADV and LMV and FTC, or ADV and FTC 
and LMV and TFV and optionally other nucleoside analogs. 

103. A method for determining whether an HBV strain exhibits reduced sensitivity 

to a nucleoside analog, said method comprising isolating DNA or corresponding mRNA 
from sard HBV and screening for a mutation wherein the presence of rtH90D and 
rtl/FlOSL or combinations thereof or an equivalent one or more other mutation is 
indicate of a variant wherein said variant exhibits a decreased sensitivity to ADV LMV 
TFV, or FTC, or ADV and LMV, ADV and TFV, LMV and TFV, FTC and ADV FTC 
and TFV, FTC and LMV, or ADV and LMV and TFV, or ADV and FTC and TFv' TFV 
and FTC and LMV, ADV and LMV and FTC, or ADV and FTC and LMV and TFv' and 
optionally other nucleoside analogs. 

104. A method for detennining whether an HBV strain exhibits reduced sensitivity 

to a nucleoside analog, said method comprising isolating DNA or corresponding mRNA 
from sard HBV and screening for a mutation wherein the presence of rtL157L/M, rtA181 V 
and rtV207I or combinations thereof or an equivalent one or more other mutation is 
rndrcatrve of a variant wherein said variant exhibits a decreased sensitivity to ADV LMV 
TFV, or FTC, or ADV and LMV, ADV and TFV, LMV and TFV, FTC and ADV FTC 
and TFV, FTC and LMV, or ADV and LMV and TFV, or ADV and FTC and TFv' TFV 
and FTC and LMV, ADV and LMV and FTC, or ADV and FTC and LMV and TFV and 
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optionally other nucleoside analogs. 

105. A method for determining whether an HBV strain exhibits reduced sensitivity 
to a nucleoside analog, said method comprising isolating DNA or corresponding mRNA 
from said HBV and screening for a mutation wherein the presence of rtL80V, rtP109S, 
rtI163V, rtL229M and rtN/H/A/S/Q238K or combinations thereof or an equivalent one or 
more other mutation is indicative of a variant wherein said variant exhibits a decreased 
sensitivity to ADV, LMV, TFV, or FTC, or ADV and LMV, ADV and TFV, LMV and 
TFV, FTC and ADV, FTC and TFV, FTC and LMV, or ADV and LMV and TFV, or ADV 
and FTC and TFV, TFV and FTC and LMV, ADV and LMV and FTC, or ADV and FTC 
and LMV and TFV, and optionally other nucleoside analogs. 

106. A method for determining whether an HBV strain exhibits reduced sensitivity 
to a nucleoside analog, said method comprising isolating DNA or corresponding mRNA 
from said HBV and screening for a mutation wherein the presence of rtS78S/T, 
rtN118N/S, rtN139N/K, rtV142E, rtA181A/T, rtI204M, rtQ/P/S/Stop215Q, rtE218K/E and 
rtN238N/H or combinations thereof or an equivalent one or more other mutation is 
indicative of a variant wherein said variant exhibits a decreased sensitivity to ADV, LMV, 
TFV, or FTC, or ADV and LMV, ADV and TFV, LMV and TFV, FTC and ADV, FTC 
and TFV, FTC and LMV, or ADV and LMV and TFV, or ADV and FTC and TFV, TFV 
and FTC and LMV, ADV and LMV and FTC, or ADV and FTC and LMV and TFV,and 
optionally other nucleoside analogs. 

107. A method for determining whether an HBV strain exhibits reduced sensitivity 
to a nucleoside analog, said method comprising isolating DNA or corresponding mRNA 
from said HBV and screening for a mutation wherein the presence of sP120T, sM125F and 
sT127A or combinations thereof or an equivalent one or more other mutation is indicative 
of a variant wherein said variant exhibits a decreased sensitivity to ADV, LMV, TFV, or 
FTC, or ADV and LMV, ADV and TFV, LMV and TFV, FTC and ADV, FTC and TFV, 
FTC and LMV, or ADV and LMV and TFV, or ADV and FTC and TFV, TFV and FTC 
and LMV, ADV and LMV and FTC, or ADV and FTC and LMV and TFV, and optionally 
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other nucleoside analogs. 



108. 



A method for determining whether an HBV strain exhibits reduced sensitivity 
to a nucleoside analog, said method comprising isolating DNA or corresponding mRNA 
from said HBV and screening for a mutation wherein the presence of sTl 18R, sM133T 
SF134V, SI195M, sS207R and sY225Y/C or combinations thereof or an equivalent one or 
more other mutation is indicative of a variant wherein said variant exhibits a decreased 
sensitivity to ADV, LMV, TFV, or FTC, or ADV and LMV, ADV and TFV, LMV and 
TFV, FTC and ADV, FTC and TFV, FTC and LMV, or ADV and LMV and TFV or ADV 
and FTC and TFV, TFV and FTC and LMV, ADV and LMV and FTC, or ADV and FTC 
and LMV and TFV,and optionally other nucleoside analogs. 

109. A method for determining whether an HBV strain exhibits reduced sensitivity 

to a nucleoside analog, said method comprising isolating DNA or corresponding mRNA 
from smd HBV and screening for a mutation-wherein the presence of sS126T, SM133L/M 
SS143S/T, SD144A, sG145A and sW172Stop or combinations thereof or an equivalent one 
or more other mutation is indicative of a variant wherein said variant exhibits a decreased 
sensitivity to ADV, LMV, TFV, or FTC, or ADV and LMV, ADV and TFV, LMV and 
TFV, FTC and ADV, FTC and TFV, FTC and LMV, or ADV and LMV and TFV or ADV 
and FTC and TFV, TFV and FTC and LMV, ADV and LMV and FTC, or ADV 'and FTC 
and LMV and TFV,and optionally other nucleoside analogs. 

HO. A method for determining whether an HBV strain exhibits reduced sensitivity 

to a nucleoside analog, said method comprising isolating DNA or corresponding mRNA 
from said HBV and screening for a mutation wherein the presence of sN40S, sC69Stop 
SM75L SL88P, sTUSA, sW182Stop, sW 196L, sY206H an sY225F or combinations' 
thereof or an equivalent one or more other mutation is indicative of a variant wherein said 
variant exhibits a decreased sensitivity to ADV, LMV, TFV, or FTC, or ADV and LMV 

ADV and TFV, LMV and TFV, FTC and AD V, FTC and TFV, FTC and LMV, or AD V 
and LMV and TFV, or AD V and FTC and TFV, TFV and FTC and LMV, ADV and LMV 
and FTC, or ADV and FTC and LMV and TFV,and optionally other nucleoside analogs 
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111. A method for determining whether an HBV strain exhibits reduced sensitivity 
to a nucleoside analog, said method comprising isolating DNA or corresponding mRNA 
from said HBV and screening for a mutation wherein the presence of sl81M and sP214Q 
or combinations thereof or an equivalent one or more other mutation is indicative of a 
variant wherein said variant exhibits a decreased sensitivity to ADV, LMV, TFV, or FTC, 
or ADV and LMV, ADV and TFV, LMV and TFV, FTC and ADV, FTC and TFV, FTC 
and LMV, or ADV and LMV and TFV, or ADV and FTC and TFV, TFV and FTC and 
LMV, ADV and LMV and FTC, or ADV and FTC and LMV and TFV, and optionally 
other nucleoside analogs. 

112. A method for determining whether an HBV strain exhibits reduced sensitivity 
to a nucleoside analog, said method comprising isolating DNA or corresponding mRNA 
from said HBV and screening for a mutation wherein the presence of sF83S, sL173F and 
sW199L or combinations thereof or an equivalent one or more other mutation is indicative 
of a variant wherein said variant exhibits a decreased sensitivity to ADV, LMV, TFV, or 
FTC, or ADV and LMV, ADV and TFV, LMV and TFV, FTC and ADV, FTC and TFV, 
FTC and LMV, or ADV and LMV and TFV, or ADV and FTC and TFV, TFV and FTC 
and LMV, ADV and LMV and FTC, or ADV and FTC and LMV and TFV, and optionally 
other nucleoside analogs. 

113. A method for determining whether an HBV strain exhibits reduced sensitivity 
to a nucleoside analog, said method comprising isolating DNA or corresponding mRNA 
from said HBV and screening for a mutation wherein the presence of sI126T, sK160R, 
sS174N, sA184V, sW196L, sS210N, sF/C220L and sY221C or combinations thereof or an 
equivalent one or more other mutation is indicative of a variant wherein said variant 
exhibits a decreased sensitivity to ADV, LMV, TFV, or FTC, or ADV and LMV, ADV 
and TFV, LMV and TFV, FTC and ADV, FTC and TFV, FTC and LMV, or ADV and 
LMV and TFV, or ADV and FTC and TFV, TFV and FTC and LMV, ADV and LMV and 
FTC, or ADV and FTC and LMV and TFV, and optionally other nucleoside analogs. 
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1 14. A method for determining whether an HBV strain exhibits reduced sensitivity 

to a nucleoside analog, said method comprising isolating DNA or corresponding mRNA 
from said HBV and screening for a mutation wherein the presence of sC69Stop/C sC76Y 
sIHOV/I, SY134N, sWl72Stop/W, sW196Stop and sS207R or combinations thereof or an' 
equivalent one or more other mutation is indicative of a variant wherein said variant 
exhibits a decreased sensitivity to ADV, LMV, TFV, or FTC, or ADV and LMV ADV 
and TFV, LMV and TFV, FTC and ADV, FTC and TFV, FTC and LMV, or ADV and 
LMV and TFV, or ADV and FTC and TFV, TFV and FTC and LMV, ADV and LMV and 
FTC, or ADV and FTC and LMV and TFV,and optionally other nucleoside analogs. 

115. A method for determining whether an HBV strain exhibits reduced sensitivity 

to a nucleoside analog, said method comprising isolating DNA or corresponding mRNA 
from said HBV and screening for a mutation wherein the presence of rtK32 rtN33 rtP34 
rtH35 and rtT37 or combinations thereof or an equivalent one or more other mutation is 
indicative of a variant wherein said variant exhibits a decreased sensitivity to ADV LMV 
TFV, or FTC, or ADV and LMV, ADV and TFV, LMV and TFV, FTC and ADV FTC 
and TFV, FTC and LMV, or ADV and LMV and TFV, or ADV and FTC and TFv' TFV 
and FTC and LMV, ADV and LMV and FTC, or ADV and FTC and LMV and TFV, and 
optionally other nucleoside analogs. 

116. A method for deterniining whether an HBV strain exhibits reduced sensitivity 

to a nucleoside analog, said method comprising isolating DNA or corresponding mRNA 
from said HBV and screening for a mutation wherein the presence of rtP59, rtK60 rtF61 
rtA62 and rtV63 or combinations thereof or an equivalent one or more other mutation is 
indicative of a variant wherein said variant exhibits a decreased sensitivity to ADV LMV 
TFV, or FTC, or ADV and LMV, ADV and TFV, LMV and TFV, FTC and ADV FTC 
and TFV, FTC and LMV, or ADV and LMV and TFV, or ADV and FTC and TFv' TFV 
and FTC and LMV, ADV and LMV and FTC, or ADV and FTC and LMV and TFV, and 
optionally other nucleoside analogs. 

117. A method for deterniining whether an HBV strain exhibits reduced sensitivity 
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to a nucleoside analog, said method comprising isolating DNA or corresponding mRNA 
from said HBV and screening for a mutation wherein the presence of rtD83, rtV84, rtS85, 
rtA86, rtY89, rtH90 and rtI/L91 or combinations thereof or an equivalent one or more 
other mutation is indicative of a variant wherein said variant exhibits a decreased 
sensitivity to ADV, LMV, TFV, or FTC, or ADV and LMV, ADV and TFV, LMV and 
TFV, FTC and ADV, FTC and TFV, FTC and LMV, or ADV and LMV and TFV, or ADV 
and FTC and TFV, TFV and FTC and LMV, ADV and LMV and FTC, or ADV and FTC 
and LMV and TFV, and optionally other nucleoside analogs. 

118. A method for determining whether an HBV strain exhibits reduced sensitivity 
to a nucleoside analog, said method comprising isolating DNA or corresponding mRNA 
from said HBV and screening for a mutation wherein the presence of rtP177, rtF178, 
rtL179, rtLlSO, rtA181, rtQ182, rtF183 and rtT184 or combinations thereof or an 
equivalent one or more other mutation is indicative of a variant wherein said variant 
exhibits a decreased sensitivity to ADV, LMV, TFV, or FTC, or ADV and LMV, ADV 
and TFV, LMV and TFV, FTC and ADV, FTC and TFV, FTC and LMV, or ADV and 
LMV and TFV, or ADV and FTC and TFV, TFV and FTC and LMV, ADV and LMV and 
FTC, or ADV and FTC and LMV and TFV,and optionally other nucleoside analogs. 

119. A method for determining whether an HBV strain exhibits reduced sensitivity 
to a nucleoside analog, said method comprising isolating DNA or corresponding mRNA 
from said HBV and screening for a mutation wherein the presence of rtM204 and rtY203 
or combinations thereof or an equivalent one or more other mutation is indicative of a 
variant wherein said variant exhibits a decreased sensitivity to ADV, LMV, TFV, or FTC, 
or ADV and LMV, ADV and TFV, LMV and TFV, FTC and ADV, FTC and TFV, FTC 
and LMV, or ADV and LMV and TFV, or ADV and FTC and TFV, TFV and FTC and 
LMV, ADV and LMV and FTC, or ADV and FTC and LMV and TFV, and optionally 
other nucleoside analogs. 

120. A method for determining whether an HBV strain exhibits reduced sensitivity 
to a nucleoside analog, said method comprising isolating DNA or corresponding mRNA 
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from saad HBV and screening for a mutation wherein the presence of rt235, rt236 rt237 
rt238 and rt239 or combinations thereof or an equivalent one or more other mutation is 
mchcanve of a variant wherein said variant exhibits a decreased sensitivity ADV LMV 
TFV, or FTC, or ADV and LMV, ADV and TFV, LMV and TFV, FTC and ADV FTC 
and TFV, FTC and LMV, or ADV and LMV and TFV , or ADV and FTC and TFv' TFV 
and FTC and LMV, ADV and LMV and FTC, or ADV and FTC and LMV and TFV and 
optionally other nucleoside analogs. 

121. A method for detennining whether an HBV strain exhibits reduced sensitivity 

to a nucleoside analog, said method comprising isolating DNA or corresponding mRNA 
from sa ld HBV and screening for a mutation wherein the presence of rt247 rt248 rt249 
rt250 and rt251 or combinations thereof or an equivalent one or more other mutation is 
indxcanve of a variant wherein said variant exhibits a decreased sensitivity to ADV LMV 
TFV, or FTC, or ADV and LMV, ADV and TFV, LMV and TFV, FTC and ADV FTC 
and TFV, FTC and LMV, or ADV and LMV and TFV, or ADV and FTC and TFv' TFV 

audFTC.andLMV,ADVandLMVandFTC,orADVa.dFTCandI J vrv-andTFV and 
optionally other nucleoside analogs. 

122. A method for detennining whether an HBV strain exhibits reduced sensitivity 

to a nucleoside analog, said method comprising isolating DNA or corresponding mRNA 

from said HBV and screening for a mutation wherein the presence of 

K32M^/P/S/T/W^/V/A^/D/C/Q/E/G/Hm/deletion; 

N33D/C/Q/E/G/H^/K^/P/S/T/W^/A^/deletion; , 

P34S/T/W^/A^/D/C/Q/E/G/H^/K^/deletion; , 
H35LT7K/M/F/P/ S /^^^ 

T37W/Y/V/A/RW/D/C/Q/E^^^ 
P59S/T/W/Y/V/A/R^ 

K60M^/P/S/T/W/YA^/A^/D/C/Q/E/G/H^L/deletion;' 
F61P/S/T/W/YMA/R/N^ 

A62R/N/D/C/Q/E/G/H/iy^^ 

V63A^/D/C/Q/E/G/HA^KM^/P/S/T/Wmdeletion; 
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D83C/Q/E/G/H/l/L/K/M/F/P/S/TAV/YA^/A/I^/deletion; 

V84A/R/N/D/C/Q/E/G/H/I/L/K/M/F/P/S/TAV/Y/deletion; 

SS5T/W/Y/V/A/R/N/D/C/Q/E/G/H/UL/KM/F/P/deletion; 

A86R/N/D/C/Q/E/G/H/mJK/bm/P/S/T/Wr^V/delstioni 

Y89y/A/Rm/D/C/Qm/G/H/mJK/M/F/P/S/TfW/de\etion- !l 

H90L^/KM/F/P/S/T/W/Y^ 

I^91KM/F/P/S/TAVArA^/A/R/N/D/C/Q/E/G/H/deletion; 

PI 77S/TAVA^A^/A/R^/D/C/Q/E/G/H/I/L/KM^/deletion; 

F178P/S/T/W/Y/V/A/R/N/D/C/^^ 

L179KM/F/P/S/TAV/YA^/A^N/D/C/Q/E/G/H/I/deletion; 

L180K/M/F/P/S/T/W/Y/V/A/R^^ 

Al 81RyN/D/C/Q/E/G/H/yi7K7M/F/P/S/TA^AfV/deletion; 

Ql 83E/G/mX/K/M/TyP/S/^^ 

F183P/S/T/W/Y/V/A/R/N/D/C/Q^^^ 

Tl 84W/Y/V/A/Rm/D/UQm/G/HM,/KMft/P/S/deletion; 

Y203V/A/R/N/D/C/Qm/G/Hm./Kn^WS/TMdeletion; 

MZ04F/P/S/TmrY/V/A/R/N/D/C/Qm/G/JM/IJKJdel&iion; 

L235K/M/F/P/S/T/W/Y/V/A/R/N/D/C/Q/E/G/H/Udeletion; 

N236D/C/Q/E/G/H/I/L/KyM^^ 

T237W/Y/V/A/I^/D/C/Q/E/G/^ 

P237S/TAVA r A r /A/R/N/D/C/Q/E/G/H/I/L/K/M/F/deletion; 

N23 8D/C/Q/E/G/H/I/I7K/M/F/P/S/TAV/YA^/A/R/deletion; 

H23 SI/L/KM/F/P/S/TAV^A^/A^R/N/D/C/Q/E/G/deletion; 

A238P^/D/C/Q/E/G/H/I/L/BC/M/F/P/S/TAVATA^/deletion; 

S239T/W/V/V/A/R/N/D/C/Q^ 

Q23 8E/G/H/I/IVK/M/F/P/S/T/^^ 

K239M/F/P/S/T/W/Y/V/A/PJN^^ 

L247K/M/F/P/S/TAVA r A^/A^Rm/D/C/Q/E/G/HWdeletion; 
N248D/C/Q/E/G/H/I/I7KyM/F/P/S/TAVA r A^/A/Rydeletion; 
ffi48I/I^KyM/T?/P/S/T/W/Y/^^^ 
F249P/S/T/W/Y/V/A/R/N/D/C/Q^ 
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M250F/P/S/T/W/Y/V/Am^/D/C/Q/E/G/HWlJKJdol e tion; 
G25 IHyl^KAW/T/S/TAVA^A^/A^N/D/C/Q/E/deletion; and 

V251A/R/N/D/C/Q/E/G/^^ or combinations thereof or an 

equivalent one or more other mutation is indicative of a variant wherein said variant 
exhibits a decreased sensitivity to ADV, LMV, TFV, or FTC, or ADV and LMV, ADV 
and TFV, LMV and TFV, FTC and ADV, FTC and TFV, FTC and LMV, or ADV and 
LMV and TFV, or ADV and FTC and TFV, TFV and FTC and LMV, ADV and LMV and 
FTC, or ADV and FTC and LMV and TFV and optionally other nucleoside analogs. 

123. A method for detecting an agent which exhibits inhibitory activity to an HBV 

which exhibits resistance or decreased sensitivity to ADV, LMV, TFV, or FTC, or ADV 
and LMV, ADV and TFV, LMV and TFV, FTC and ADV, FTC and TFV, FTC and LMV, 
or ADV and LMV and TFV, or ADV and FTC and TFV, TFV and FTC and LMV, ADV 
and LMV and FTC, or ADV and FTC and LMV and TFV and optionally other nucleoside 
or nucleotide analogs or other anti-HB V agents, said method comprising: 

generating a genetic construct comprising a replication competent-effective 
amount of the genome from said HBV contained in a plasmid vector and then transfecting 
said cells with said construct; 

contacting said cells, before, during and/or after transfection, with the agent to 

be tested; 

culturing said cells for a time and under conditions sufficient for the HBV to 
replicate, express genetic sequences and/or assemble and/or release virus or virus-like 
particles if resistant to said agent; and 

subjecting the cells, cell lysates or culture supernatant fluid to viral- or viral- 
component-detection means to determine whether or not the virus has replicated, 
expressed genetic material and/or assembled and/or been released in the presence of said 
agent. 
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124. A method for detecting an agent which exhibits inhibitory activity to an HBV 
which exhibits resistance or decreased sensitivity to ADV, LMV, TFV, or FTC, or ADV 
and LMV, ADV and TFV, LMV and TFV, FTC and ADV, FTC and TFV, FTC and LMV, 
or ADV and LMV and TFV, or ADV and FTC and TFV, TFV and FTC and LMV, ADV 
and LMV and FTC, or ADV and FTC and LMV and TFV, and optionally other nucleoside 
or nucleotide analogs or other anti-HBV agents, said method comprising: 

generating a genetic construct comprising a replication competent-effective 
amount of the genome from said HBV contained in or fused to an amount of a baculoviras 
genome effective to infect cells and then infecting said cells with said construct; 

contacting said cells, before, during and/or after infection, with the agent to be 

tested; 

culturing said cells for a time and under conditions sufficient for the HBV to 
replicate, express genetic sequences and/or assemble and/or release virus or virus-like 
particles if resistant to said agent; and 

subjecting the cells, cell lysates or culture supernatant fluid to viral- or viral- 
component-detection means to determine whether or not the virus has replicated, expressed 
genetic material and/or assembled and/or been released in the presence of said agent. 

125. The method of Claim 123 or 124 wherein the HBV genome is stably integrated 
into the cells' genome. 

126. An agent identified by the method of any one of Claims 123 to 124. 

127. Use of an HBV variant according to any one of Claims 1 to 59 or a component 
thereof in the rational design of an anti-HBV agent. 
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128. Use according to Claim 126 wherein the rational design comprises microarray 
analysis. 



129. Use according to Claim 126 wherein the rational design is based on the crystal 
structure or NMR structure of a viral component. 

130. A vaccine comprising an antigenic component of the HBV variant of any one 
of Claims 1 to 59 or an antigenic component thereof or an antibody thereto. 

131. The vaccine of Claim 130 wherein the antigenic component is an HBsAg or 
PreSl orPreS2. 



132. The vaccine of Claim 130 wherein the antigenic component is a defective HBV 

variant. 



133. 



The vaccine of Claim 130 comprising an antibody to HBsAg or PreS 1 or PreS2 



134. The vaccine of Claim 130 wherein the HBV or its antigenic compound is from 
an HBV variant having a mutation selected from rtS21A, rtL122F, rtN124H, rtT28N 
rtP130Q s rtD131N and rtY135C. 

135. The vaccine of Claim 130 wherein the HBV or its antigenic compound is from 
an HBV variant having a mutation selected from rt/N/S/T/I/V53D, rtY126Q, rtLlSOM, 
rtS202G, rO204V and rtI235I/M. 

136. The vaccine of Claim 130 wherein the HBV or its antigenic compound is from 
an HBV variant having a mutation selected from rtN53D, rtY54H, rtS57P, rtL91I, rtSl 16P 
rtF122L, rtY124H, rtV134D, rtY141Y/F. 
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137. The vaccine of Claim 130 wherein the HBV or its antigenic compound is from 
an HBV variant having a mutation selected from rtL145M, rtF151F/Y, rtA181T, rtK212R, 
rtL217R, rtS219A, rtN236T and rtN238D. 

138. The vaccine of Claim 130 wherein the HBV or its antigenic compound is from 
an HBV variant having a mutation selected from rtS78T, rtV84M> rtY126C> rtV191I, 
rtM204IandrtV214A. 

139. The vaccine of Claim 130 wherein the HBV or its antigenic compound is from 
an HBV variant having a mutation selected from rtH90D and rtL/Fl 08L. 

140. The vaccine of Claim 130 wherein the HBV or its antigenic compound is from 
an HBV variant having a mutation selected from rtL157L/M, rtA181 V and rtV207I. 

141. The vaccine of Claim 130 wherein the HBV or its antigenic compound is from 
an HBV variant having a mutation selected from rtL80V, rtP109S, rtI163V, rtL229M and 
rtN/H/A/S/Q238K. 

142. The vaccine of Claim 130 wherein the HBV or its antigenic compound is from 
an HBV variant having a mutation selected from rtS78S/T, rtN118N/S, rtN139N/K, 
rtV142E 5 rtA181A/T, rtI204M, rtQ/P/S/Stop215Q, rtE218K/E and rtN238N/H. 

143. The vaccine of Claim 130 wherein the HBV or its antigenic compound is from 
an HBV variant having a mutation selected from sP120T, sM125F and sT127A. 

144. The vaccine of Claim 130 wherein the HBV or its antigenic compound is from 
an HBV variant having a mutation selected from sT118R, sM133T, sF134V, sI195M, 
sS207R and sY225Y/C. 
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145. The vaccine of Claim 130 wherein the HBV or its antigenic compound is from 
an HBV variant having a mutation selected from sS126T, sM133L/M, sS143S/T, SD144A, 
sG145A and sWl72Stop. 

146. The vaccine of Claim 130 wherein the HBV or its antigenic compound is from 
an HBV variant having a mutation selected from sN40S, sC69Stop, sM75I, sLSSP, 
sTl 18A, sW182Stop, sW196L, sY206H an sY225F. 

147. The vaccine of Claim 130 wherein the HBV or its antigenic compound is from 
an HBV variant having a mutation selected from sl81M and sP214Q. 

148. The vaccine of Claim 130 wherein the HBV or its antigenic compound is from 
an HBV variant having a mutation selected from sF83S, sL173F and sW199L. 

149. The vaccine of Claim 130 wherein the HBV or its antigenic compound is from 
an HBV variant having a mutation selected from sI126T, sK160R, sS174N, sA184V 
sW196L, SS210N, sF/C220L and sY221C. 

150. The vaccine of Claim 130 wherein the HBV or its antigenic compound is from 
an HBV variant having a mutation selected from sC69Stop/C, sC76Y, sll 10V/% sY134N 
sW172Stop/W, sW196Stop and sS207R. 

151. The vaccine of Claim 130 wherein the HBV or its antigenic compound is from 
an HBV variant having a mutation selected from rtK32, rtN33, rtP34, rtH35 and rtT37. 

152. The vaccine of Claim 130 wherein the HBV or its antigenic compound is from 
an HBV variant having a mutation selected from rtP59, rtK60, rtF61, rtA62 and rtV63. 

153. The vaccine of Claim 130 wherein the HBV or its antigenic compound is from 
an HBV variant having a mutation selected from rtD83, rtV84, rtS85, rtA86, rtY89 rtH90 
andrtI/L91. 
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154. The vaccine of Claim 130 wherein the HBV or its antigenic compound is from 
an HBV variant having a mutation selected from rtP177, rtF178, rtL179, rtL180, rtA181, 
rtQ182,rtF183 andrtT184. 

155. The vaccine of Claim 130 wherein the HBV or its antigenic compound is from 
an HBV variant having a mutation selected from rtM204 and rtY203. 

156. The vaccine of Claim 130 wherein the HBV or its antigenic compound is from 
an HBV variant having a mutation selected from rt235, rt236, rt237, rt238 and rt239. 

157. The vaccine of Claim 130 wherein the HBV or its antigenic compound is from 
an HBV variant having a mutation selected from rt247, rt248, rt249, rt250 and rt251. 

158. The vaccine of Claim 130 wherein the HBV or its antigenic compound is from 
an HBV variant having a mutation selected from, 
K32M/F/P/S/TAVATA^/A/R/N/D/C/Q/E/G/H/I/L/deletion; 
NSSD/C/Q/^/G/H/I/L/KyM/F/P/S/TAVA^A^/A/R/deletion; 
P34S/T/W/Y/V/A/R/N/D/a^ 

H35LX/K7M/F/P/S/T/W/^^ 

T37W/YA^/A/R/N/D/aQ/E/G/H/I/L/K/M/F/P/S/deletion; 

PSPS/T/WA^A^/A/R^/D/C/Q/E/G/H^TTKM/F/deletion; 

KeOM/F/P/S/TAV^A^/A/R/N/D/C/Q/E/G/H/I/L/deletion; 

F61P/S/T/W/Y/V/A/R/N/D/C/^^ 

A62R^/©/C/Q/E/G/H^/K^4^/P/S/T/W/YA^/deletion; 

V63A^R^/D/C/Q/E/G/H^/K^F/P/S/TAV/Y/deietion; 

D83C/Q/E/G/H^/K^d^/P/S/T/W/YA^/A^N/deletion; 

V84A/R/N/D/C/Q/E/G/H/I/L/K^^ 

SS5T/W/Y/V/A/R/m>/aQ/E/G/H/UUEUM/F/P/dde&aD; 

A86RM/D/C/Qm/G/H/UL/K/M/FfP/Snm/Y/V/delQlion; 

Y89V/A^sf/D/C/Q/E/G/H^UKAl^/P/S/TAV/deletion; 
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^OmjKn^/P/S/Tm/Y/V/Amm/D/C/Qm/G/d^tion; 

I^91K^/P/S/T/W^/A^N/D/C/Q/E/G/H/deletion;' 

P177S/T/W^/V/A^/D/C/Q/E/G/H^^M^/deletion; 

F178P/S/T/W^/A^/D/C/Q/E/G/HM7K^deletion;' 

L179K^/P/ S /T/W/Y/V/A^N/D/C/Q/E/GyH^/deletioni 

L180KA^/P/S/T/W/YA^/A^/D/C/Q/E/G/HWdeletion;' 
Al 8 IP^/D/C/Q/E/G/H/I/iy^^ 

Ql83E/G/H/iyiyK/^^ 

F183P/S/W/Y/V/A/R/N/D^^ 
T184W/Y/V/A/R/N/^^ 

Y203V/A/R/N/D/C/Q/E/G/H^^ 

M204F/P/S/T/W^/V/A^/D/C/Q/E/G/H^K/deletio n ; 

LZSSK^/P/S/T/WA'/V/A^N/D/C/Q/E/G/IM/deletion;' 

N236D/C/Q/E/G/H^/KA^/P/S/T/W/Y/V/A^deletioni 
T237W/Y/V/A/R/N/D/C^ 

P237S/T/W/Y/V/A^/D/C/Q/E/G/H^K^M 
N238D/C/Q/E/G/H/I/iy^^ 

m38W7K^/P/S/T/W^/A^/D/C/Q/E/G/deletion| 

A238P^/D/C/Q/E/G/H^/KM^/P/S/T/W/YA^/deletion;' 
S239T/W/Y/V/A/R/N^^^ 

Q238E/G/H/I/UK/M^^ 

^39MZF/P/S/T/W/Y/V^^^ 

L247K^/P/ S /TAV/YA^/A^N/D/C/Q/E/G/H^/deletion;' 
N248D/C/Q/E/G/H/I/iy^^ 

H248I^K^/P/S/T/WA-/V/A^/D/C/Q/E/G/deletion;' 
F249P/S/T/W/Y/V/A/I^^ 

M250F/P/S/T/W/Y/V/A^ 

G251H/I/I/K/M/^^^ and 
V251A^/D/C/Q/E/G/H^/K^/P/S/T/W^/del e tion. , 
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159. A computer product for assessing the likely usefulness of a viral variant or 
biological sample comprising same for determining an appropriate therapeutic protocol in 
a subject, said product comprising: 

(1) code that receives as input index values (Iys) for at least two features 
associated with said viral agents or biological sample comprising same, 
wherein said features are selected from: 

(a) the ability to exhibit resistance for reduced sensitivity to a 
particular compound or immunological agent; 

(b) an altered DNA polymerase from wild-type HBV; 

(c) an altered surface antigen from wild-type HBV; 

(d) morbidity or recovery potential of a patient; or 

(e) altered replication capacity (increased or decreased); 

(2) code that adds said Iys to provide a sum corresponding to a potency 
value (Py) for said viral variants or biological samples; and 

(3) a computer readable medium that stores the codes. 

160. A computer for assessing the likely usefulness of a viral variant or biological 
sample comprising same in a subject, wherein said computer comprises: 

(1) a machine-readable data storage medium comprising a data storage 
material encoded with machine-readable data, wherein said machine- 
readable data comprise I v s for at least two features associated with said 
viral variant or biological sample; wherein said features are selected 
from:- 

(a) the ability to exhibit resistance for reduced sensitivity to a 
particular compound or immunological agent; 
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(b) an altered DNA polymerase from wild-type HB V; 

(c) an altered surface antigen from wild-type HB V; 

(d) morbidity or recovery potential of a patient; or 

(e) altered replication capacity (increased or decreased); 

(2) a working memory for storing instructions for processing said machine- 
readable data; 



(3) a central-processing unit coupled to said working memory and to said 
machine-readable data storage medium, for processing said machine 
readable data to provide a sum of said I v s corresponding to a P v for said 
compound(s); and 

(4) an output hardware coupled to said central processing unit, for 
receiving said P v . 

161. A composition comprising an agent capable of directly or indirectly inhibiting 
an HBV variant as denned in any one of Claims 1 to 59, said composition further 
comprising one or more pharmaceutical^ acceptable carriers and/or diluents. 

162. The composition of Claim 161 wherein the agent is a recombinant protein from 
said HBV variant. 



163. The composition of Claim 161 wherein the recombinant protein is HBsAg or 

PreSl orPreS2. 



164. The composition of Claim 161 wherein the agent is capable of inhibiting an 
HBV variant polymerase. 

165. The composition of Claim 161 wherein the agent is identified by natural 
product screening or rational drug design. 
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166. The composition of Claim 161 wherein the agent is a defective HBV variant. 

167. The composition of Claim 161 wherein the agent is an antibody directed to an 
HBV compound. 

168. The composition of Claim 161 wherein the agent is a ribozyme, antisense 
molecule or sense molecule relative to an HBV gene. 

169. A method according to Claims 37 to 57 wherein a virus related to HBV from 
the family of hepdanviruses such as WHV or DHBV exhibits reduced sensitivity to a 
nucleoside analog, said method comprising isolating DNA or corresponding mRNA from 
said HBV, or DHBV or WHV and screening for a mutation or combinations thereof or an 
equivalent one or more other mutation is indicative of a variant wherein said variant 
exhibits a decreased sensitivity to ADV, LMV, TFV, or FTC, or ADV and LMV, ADV 
and TFV, LMV and TFV, FTC and ADV, FTC and TFV, FTC and LMV, or ADV and 
LMV and TFV, or ADV and FTC and TFV, TFV and FTC and LMV, ADV and LMV and 
FTC, or ADV and FTC and LMV and TFV. 

170. A method for determining the potential for an HBV to exhibit reduced 
interactivity to antibody to HBV surface antigen, said method comprising isolating DNA 
or corresponding mRNA from said HBV and screening for a mutation in the nucleotide 
sequence encoding HBV surface antigen and/or HBV DNA polymerase genes wherein the 
presence of such a mutation selected during treatment with ADV, LMV, TFV, or FTC, or 
ADV and LMV, ADV and TFV, LMV and TFV, FTC and ADV, FTC and TFV, FTC and 
LMV, or ADV and LMV and TFV, or ADV and FTC and TFV, TFV and FTC and LMV, 
ADV and LMV and FTC, or ADV and FTC and LMV and TFV is an indication of the 
likelihood of reducing interactivity of said antibodies to said mutated surface antigen. 

171. A method for determining the potential for an HBV to exhibit reduced 
interactivity to antibody to HBV surface antigen, said method comprising isolating DNA 
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or corresponding mRNA from said HBV and screening for a mutation in the nucleotide 
sequence encoding HBV surface antigen and/or HBV DNA polymerase genes wherein the 
presence of such a mutation is selected from sP120T, sM125T and sT127A selected during 
treatment with ADV, LMV, TFV, or FTC, or AD V and LMV, AD V and TFV, LMV and 
TFV, FTC and ADV, FTC and TFV, FTC and LMV, or ADV and LMV and TFV or ADV 
and FTC and TFV, TFV and FTC and LMV, ADV and LMV and FTC, or ADV and FTC 
and LMV and TFV is an indication of the likelihood of reducing interactivity of said 
antibodies to said mutated surface antigen. 

172. A method for determining the potential for an HBV to exhibit reduced 

mteractivity to antibody to HBV surface antigen, said method comprising isolating DNA 
or corresponding mRNA from said HBV and screening for a mutation in the nucleotide 
sequence encoding HBV surface antigen and/or HBV DNA polymerase genes wherein the 
presence of such a mutation is selected from sTl 18R, sM133T, sF134V sI195M, sS207R 
and SY225Y/C selected during treatment with ADV, LMV, TFV, or FTC, or ADV and 
LMV, ADV and TFV, LMV and TFV, FTC and ADV, FTC and TFV, FTC and LMV or 
ADV and LMV and TFV, or ADV and FTC and TFV, TFV and FTC and LMV, ADV and 
LMV and FTC, or ADV and FTC and LMV and TFV is au indication of the likelihood of 
reducing mteractivity of said antibodies to said mutated surface antigen. 

173. A method for deterrnining the potential for an HBV to exhibit reduced 

mteractivity to antibody to HBV surface antigen, said method comprising isolating DNA 
or corresponding mRNA from said HBV and screening for a mutation in the nucleotide 
sequence encoding HBV surface antigen and/or HBV DNA polymerase genes wherein the 
presence of such a mutation is selected from sS126T, sM133L/M, sS143S/T, sD144A 
SG145A and sW172Stop selected during treatment with ADV, LMV, TFV, or FTC or 
ADV and LMV, ADV and TFV, LMV and TFV, FTC and ADV, FTC and TFV, FTC and 
LMV, or ADV and LMV and TFV, or ADV and FTC and TFV, TFV and FTC and LMV 
ADV and LMV and FTC, or ADV and FTC and LMV and TFV is an indication of the 
likelihood of reducing interactivity of said antibodies to said mutated surface antigen. 
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174. A method for determining the potential for an HBV to exhibit reduced 
interactivity to antibody to HBV surface antigen, said method comprising isolating DNA 
or corresponding mKNA from said HBV and screening for a mutation in the nucleotide 
sequence encoding HBV surface antigen and/or HBV DNA polymerase genes wherein the 
presence of such a mutation is selected from sN40S, and sC69 Stop, sM75I, sL88P, 
sT118A, sW182stop, sW196L, sY206H and sY225F selected during treatment with ADV, 
LMV, TFV, or FTC, or ADV and LMV, ADV and TFV, LMV and TFV, FTC and ADV, 
FTC and TFV, FTC and LMV, or ADV and LMV and TFV, or ADV and FTC and TFV, 
TFV and FTC and LMV, ADV and LMV and FTC, or ADV and FTC and LMV and TFV 
is an indication of the likelihood of reducing interactivity of said antibodies to said mutated 
surface antigen. 

175. A method for determining the potential for an HBV to exhibit reduced 
interactivity to antibody to HBV surface antigen, said method comprising isolating DNA 
or corresponding mRNA from said HBV and screening for a mutation in the nucleotide 
sequence encoding HBV surface antigen and/or HBV DNA polymerase genes wherein the 
presence of such a mutation is selected from sF83S, sL173F and sW199L selected during 
treatment with ADV, LMV, TFV, or FTC, or ADV and LMV, ADV and TFV, LMV and 
TFV, FTC and ADV, FTC and TFV, FTC and LMV, or ADV and LMV and TFV, or ADV 
and FTC and TFV, TFV and FTC and LMV, ADV and LMV and FTC, or ADV and FTC 
and LMV and TFV is an indication of the likelihood of reducing interactivity of said 
antibodies to said mutated surface antigen. 

176. A method for determining the potential for an HBV to exhibit reduced 
interactivity to antibody to HBV surface antigen, said method comprising isolating DNA 
or corresponding mRNA from said HBV and screening for a mutation in the nucleotide 
sequence encoding HBV surface antigen and/or HBV DNA polymerase genes wherein the 
presence of such a mutation is selected from sI126T, sK160R, sS174N, sA184V, sW196L, 
sS210N, SF/C220L and sY221C selected during treatment with ADV, LMV, TFV, or FTC, 
or ADV and LMV, ADV and TFV, LMV and TFV, FTC and ADV, FTC and TFV, FTC 
and LMV, or ADV and LMV and TFV, or ADV and FTC and TFV, TFV and FTC and 
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LMV, ADV and LMV and FTC, or ADV and FTC and LMV and TFV is an indication of 
the hkehhood of reducing interactivity of said antibodies to said mutated surface antigen. 

177. A method for determining the potential for an HBV to exhibit reduced 
mteractivity to antibody to HBV surface antigen, said method comprising isolating DNA 
or corresponding mRNA from said HBV and screening for a mutation in the nucleotide 
sequence encoding HBV surface antigen and/or HBV DNA polymerase genes wherein the 
presence of such a mutation is selected from sC69Stop/C, sC76Y sI110V/I sY134N 
sW172Stop/W, sWl96Stop and sS207R selected during treatment with ADV LMV TFv' 
or FTC, or ADV and LMV, ADV and TFV, LMV and TFV, FTC and ADV, FTC and' 
TFV, FTC and LMV, or ADV and LMV and TFV, or ADV and FTC and TFV TFV and 
FTC and LMV, ADV and LMV and FTC, or ADV and FTC and LMV and TFV is an 
mchcation of the likelihood of reducing interactivity of said antibodies to said mutated 
surface antigen. 

178. A method for determining the potential for an HBV to exhibit reduced 

mteractivity to antibody to HBV surface antigen, said method comprising isolating DNA 
or corresponding mRNA from said HBV and screening for a mutation in the nucleotide 
sequence encoding HBV surface antigen and/or HBV DNA polymerase genes wherein the 
presence of such a mutation is selected from selected during treatment with ADV LMV 
TFV, or FTC, or ADV and LMV, ADV and TFV, LMV and TFV, FTC and ADV FTC 
and TFV, FTC and LMV, or ADV and LMV and TFV, or ADV and FTC and TFv' TFV 
and FTC and LMV, ADV and LMV and FTC, or ADV and FTC and LMV and TFV is an 
indication of the likelihood of reducing interactivity of said antibodies to said mutated 
surface antigen. 



179. 



A method for determining the potential for an HBV to exhibit reduced 
mteractivity to antibody to HBV surface antigen, said method comprising isolating DNA 
or corresponding mRNA from said HBV and screening for a mutation in the nucleotide 
sequence encoding HBV surface antigen and/or HBV DNA polymerase genes wherein the 
presence of such a mutation is selected_from rtS21A, rtL122F, rtNl24H, rtH126R, 
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rtT128N, rtP130Q, rtD131N, rtY135C selected during treatment with ADV, LMV, TFV, 
or FTC, or ADV and LMV, ADV and TFV, LMV and TFV, FTC and ADV, FTC and 
TFV, FTC and LMV, or ADV and LMV and TFV, or ADV and FTC and TFV, TFV and 
FTC and LMV, ADV and LMV and FTC, or ADV and FTC and LMV and TFV is an 
indication of the likelihood of reducing interactivity of said antibodies to said mutated 
surface antigen. 

180. A method for determining the potential for an HBV to exhibit reduced 
interactivity to antibody to HBV surface antigen, said method comprising isolating DNA 
or corresponding mRNA from said HBV and screening for a mutation in the nucleotide 
sequence encoding HBV surface antigen and/or HBV DNA polymerase genes wherein the 
presence of such a mutation is selected from rtN/S/T/I/V53D, rtY126Q, rtL180M, 
rtS202G, rtI204V, rtI235I/M selected during treatment with ADV, LMV, TFV, or FTC, or 
ADV and LMV, ADV and TFV, LMV and TFV, FTC and ADV, FTC and TFV, FTC and 
LMV, or ADV and LMV and TFV, or ADV and FTC and TFV, TFV and FTC and LMV, 
ADV and LMV and FTC, or ADV and FTC and LMV and TFV is an indication of the 
likelihood of reducing interactivity of said antibodies to said mutated surface antigen. 

181. A method for determining the potential for an HBV to exhibit reduced 
interactivity to antibody to HBV surface antigen, said method comprising isolating DNA 
or corresponding mRNA from said HBV and screening for a mutation in the nucleotide 
sequence encoding HBV surface antigen and/or HBV DNA polymerase genes wherein the 
presence of such a mutation is selected from rtN53D, rtY54H, rtS57P, rtL91I, rtS116P, 
HF122L, rtY124H, rtV134D, rtY141Y/F, rtL145M, rtF151F/Y, rtA181T, HK212R, 
rtL217R, rtS219A, rtN236T and rtN238D selected during treatment with ADV, LMV, 
TFV, or FTC, or ADV and LMV, ADV and TFV, LMV and TFV, FTC and ADV, FTC 
and TFV, FTC and LMV, or ADV and LMV and TFV, or ADV and FTC and TFV, TFV 
and FTC and LMV, ADV and LMV and FTC, or ADV and FTC and LMV and TFV is an 
indication of the likelihood of reducing interactivity of said antibodies to said mutated 
surface antigen. 
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182. 



A method for determining the potential for an HBV to exhibit rednced 
tnteractivity to antibody to HBV surface antigen, said method comprising isolating DNA 
or corresponding mRNA torn and HBV and screening for a mutation in the nucleotide 
sequence encoding HBV surface antigen and/or HBV DNA polymerase genes wherein the 
presence of such a mutation is selected horn rtS 78T, rtV84M, rtY126C, rtV19H, rfM204I 
and r.V214A selected during treatment with ADV, LMV, TFV, or FTC, or ADV and 
LMV, ADV and TFV, LMV and TFV, FTC and ADV, FTC and TFV, FTC and LMV, or 
ADV and LMV and TFV, or ADV and FTC and TFV, TFV and FTC and LMV, ADV and 
LMV and FTC, or ADV and FTC and LMV and TFV is an indication of toe uxehhood of 
reduces mteractivity of said antibodies to said mutated surface antigen. 

183. A method for detennining the potential for an HBV to exhibit reduced . 
tnteractivtty to antibody to HBV surface antigen, said method comprising isolating DNA 
or corresponding mRNA tern said HBV and screening for a mutation in the nucieotide 
sequence encodmg HBV surface antigen and/or HBV DNA po.ymemse genes wherein toe 
presence of such a mutation is selected from rfflSOD and rff/FlOSL selected during 
treatment with ADV, LMV, TFV, or FTC, or ADV and LMV, ADV and TFV LMV and 
TFV.FTC and ADV, FTC and TFV, FTC and LMV, or ADV and LMV and TFV^o^ADV 
and FTC and TFV, TFV and FTC tmd LMV, ADV and LMV and FTC, or ADV and FTC 
and LMV and TFV is an indication of toe Ifcelihood of reducing intoractivtty of said 
antibodies to said mutated surface antigen 

184. A method for detennining tie potential for an HBV to exhibit reduced 
tntoracuvtty to antibody to HBV surface antigen, said method comprising isolating DNA 
or corresponding mRNA from said HBV «d screening for . mutation „ ^ 
sequence eroding HBV surface antigen and/or HBV DNA po.ymcrase genes wherein me 
presence of such a mutotion is selected from rtL157L/M, ttAlSlV, rt V207I ; and nN236T 
selected during treatment with ADV, LMV, TFV, or FTC, or ADV and LMV, ADV and 
TFV, LMV and TFV, FTC and ADV, FTC and TFV, FTC and LMV, or ADV and LMV 

and TFV, or ADV and FTC and TFV TFV and Vrr *„a t *™ a ™ , , 

irv,lfV andfrc and LMV, ADV and LMV and FTC 
or ADV and FTC and LMV anH tp\/ ;„ „„ • a- ^ 

MV and TFV 1S 311 indication of the likelihood of reducing 



WO 03/087351 



PCT/AU03/00432 



- 153- 

interactivity of said antibodies to said mutated surface antigen. 

185. A method for determining the potential for an HBV to exhibit reduced 
interactivity to antibody to HBV surface antigen, said method comprising isolating DNA 
or corresponding mRNA from said HBV and screening for a mutation in the nucleotide 
sequence encoding HBV surface antigen and/or HBV DNA polymerase genes wherein the 
presence of such a mutation is selected from rtL80V, rtP109S, rtI163V, rtM204I, rtL229M 
and rtN/H/A/S/Q238K selected during treatment with ADV, LMV, TFV, or FTC, or ADV 
and LMV, ADV and TFV, LMV and TFV, FTC and ADV, FTC and TFV, FTC and LMV, 
or ADV and LMV and TFV, or ADV and FTC and TFV, TFV and FTC and LMV, ADV 
and LMV and FTC, or ADV and FTC and LMV and TFV is an indication of the likelihood 
of reducing interactivity of said antibodies to said mutated surface antigen. 

186. A method for determining the potential for an HBV to exhibit reduced 
interactivity to antibody to HBV surface antigen, said method comprising isolating DNA 
or corresponding mRNA from said HBV and screening for a mutation in the nucleotide 
sequence encoding HBV surface antigen and/or HBV DNA polymerase genes wherein the 
presence of such a mutation is selected from rtS78S/T, rtN118N/S, rtN139N/K, rtV142E, 
rtA181A/T, rtI204M, rtQ/P/S/Stop215Q, rtE218K/E, and rtN238N/H selected during 
treatment with ADV, LMV, TFV, or FTC, or ADV and LMV, ADV and TFV, LMV and 
TFV, FTC and ADV, FTC and TFV, FTC and LMV, or ADV and LMV and TFV, or ADV 
and FTC and TFV, TFV and FTC and LMV, ADV and LMV and FTC, or ADV and FTC 
and LMV and TFV is an indication of the likelihood of reducing interactivity of said 
antibodies to said mutated surface antigen. 

187. A method for determining the potential for an HBV to exhibit reduced 
interactivity to antibody to HBV surface antigen, said method comprising isolating DNA 
or corresponding mRNA from said HBV and screening for a mutation in the nucleotide 
sequence encoding HBV surface antigen and/or HBV DNA polymerase genes wherein the 
presence of such a mutation is selected from rtK32, rtN33, rtP34, rtH35 and rtT37 selected 
during treatment with ADV, LMV, TFV, or FTC, or ADV and LMV, ADV and TFV, 
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" ** ™> ™ - ™- ™ - W. FTC and LMV, or ADV and LMV and 
TFV t or ADV and FTC and TFV, TFV and FTC and LMV , ADV and LMV and FTC or 
ADV and FTC and LMV and TFV is an indication of the hkelihood of redncmg 
interactivity of said antibodies to said mutated surface antigen. 

188. A method for determining the potential for an HBV to exhibit reduced 
interactivity to antibody to HBV surface antigen, said method comprising bating DNA 
or corresponding mRNA from said HBV and screening for a mutation in the nucleotide 
sequence encoding HBV surface antigen and/or HBV DNA polymerase genes wherein me 
presence of such a mutation is selected from rtP59, r<K60, rtF6I, rtAo2 and nV63 elected 
dunng treatment with ADV, LMV, TFV, or FTC, or ADV and LMV, ADV and TFV 

^ ™' m "* ™ - «V. FTC and LMV, or ADV and LMV and' 

TFV, or ADV and FTC and TFV, TFV and FTC and LMV, ADV and LMV and FTC, or 
ADV and FTC and LMV and TFV is an indication of the IMhood of reducing 
interactivity of said antibodies to said mutated surface antigen. 

189. A method &r detemilills ae votam for mHBVta ^ iedasxd 
mteractivtty to antibody to HBV surface antigen, said method comprising isolating DNA 
or corresponding mRNA from said HBV and screening for a mutation in the nucleotide 
sequence encodmg HBV surface antigen and/or HBV DNA polymerase genes wherein the 
presence of such a mutetion is selected from nD 8 3, r,VS4, «S8S, «A86, rtY89 rtHSO 
selected during treatment with ADV, LMV, TFV, or FTC, or ADV and LMV ADV and 
TFV, LMV and TFV, FTC and ADV, FTC and TFV, FTC and LMV, or ADV and LMV 
and TFV, or ADV and FTC and TFV, TFV and FTC and LMV, ADV and LMV and FTC 
or ADV and FTC and LMV and TFV is -an indication of the likelihood of reducing 
interactivity of said antibodies to said mutated surface antigen. 

190. A method for determining the potential for an HBV to exhibit reduced 

mteractivity to antibody to HBV surface antigen, said method comprising isolating DNA 
or corresponding mRNA from said HBV and screening for a mutation in the nucleotide 
sequence encoding HBV surface antigen and/or HBV DNA polymerase genes wherein the 
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presence of such a mutation is selected from rtP177, rtF178, rtL179, rtL180, rtA181, 
rtQ182, rtF183 and rtT184 selected during treatment with ADV, LMV, TFV, or FTC, or 
ADV and LMV, ADV and TFV, LMV and TFV, FTC and ADV, FTC and TFV, FTC and 
LMV, or ADV and LMV and TFV, or ADV and FTC and TFV, TFV and FTC and LMV, 
ADV and LMV and FTC, or ADV and FTC and LMV and TFV is an indication of the 
likelihood of reducing interactivity of said antibodies to said mutated surface antigen. 

191. A method for determining the potential for an HBV to exhibit reduced 
interactivity to antibody to HBV surface antigen, said method comprising isolating DNA 
or corresponding rriRNA from said HBV and screening for a mutation in the nucleotide 
sequence encoding HBV surface antigen and/or HBV DNA polymerase genes wherein the 
presence of such a mutation is selected from rtM204 and rtY203 selected during treatment 
with ADV, LMV, TFV, or FTC, or ADV and LMV, ADV and TFV, LMV and TFV, FTC 
and ADV, FTC and TFV, FTC and LMV, or ADV and LMV and TFV, or ADV and FTC 
and TFV, TFV and FTC and LMV, ADV and LMV and FTC, or ADV and FTC and LMV 
and TFV is an indication of the likelihood of reducing interactivity of said antibodies to 
said mutated surface antigen. 

192. A method for determining the potential for an HBV to exhibit reduced 
interactivity to antibody to HBV surface antigen, said method comprising isolating DNA 
or corresponding mRNA from said HBV and screening for a mutation in the nucleotide 
sequence encoding HBV surface antigen and/or HBV DNA polymerase genes wherein the 
presence of such a mutation is selected from rt235, rt236, rt237, rt238 and rt239 selected 
during treatment with ADV, LMV, TFV, or FTC, or ADV and LMV, ADV and TFV, 
LMV and TFV, FTC and ADV, FTC and TFV, FTC and LMV, or ADV and LMV and 
TFV, or ADV and FTC and TFV, TFV and FTC and LMV, ADV and LMV and FTC, or 
ADV and FTC and LMV and TFV is an indication of the likelihood of reducing 
interactivity of said antibodies to said mutated surface antigen. 

193. A method for determining the potential for an HBV to exhibit reduced 
interactivity to antibody to HBV surface antigen, said method comprising isolating DNA 
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or corresponding mRNA from said HBV and screening for a mutation in the nucleotide 
sequence encoding HBV surface antigen and/or HBV DNA polymerase genes wherein the 
presence of such a mutation is selected from rt247, rt248, rt249, rt250 and rt251 selected 
dunng treatment with ADV, LMV, TFV, or FTC, or ADV and LMV, ADV and TFV 
LMV and TFV, FTC and ADV, FTC and TFV, FTC and LMV, or ADV and LMV and' 
TFV, or ADV and FTC and TFV, TFV and FTC and LMV, ADV and LMV and FTC or 
ADV and FTC and LMV and TFV is an indication of the likelihood of reducing 
interactivity of said antibodies to said mutated surface antigen. 

194. A method for determining the potential for an HBV to exhibit reduced 
mteractivity to antibody to HBV surface antigen, said method comprising isolating DNA 
or corresponding mRNA from said HBV and screening for a mutation in the nucleotide 
sequence encoding HBV surface antigen and/or HBV DNA polymerase genes wherein the 
presence of such a mutation, K32M^/P/S/T/WW/A^N/D/C/Q/E/G/HT^/deletion- 
N33D/C/Q/E/G/H^/^Al^/P/S/TAV/YA^/A^delenon; 
P34S/T/W/Y/V/A/IW/D/C^^^ 

H35I^7K^/P/S/T/W/YA^/A^/D/C/Q/E/G/deletioni 

T37W/Y/V/A/R/N/D/C^^ 

P59S/T/W/Y/V/A/IVN^^ 

K60M/F/P/S/T/W/Y/V/^^ 

F61P/S/T/W/Y/V/A/R/N^^ 

A62R/N/D/C/Q/FVG/H/I^ 

V63A^/D/C/Q/E/G/HM7KAl^/T/S/r/WA^/deletion;' 

D83C/Q/E/G/H^/K^/P/S/T/W/YA^/AyRyN/deletion| 

yS4Am^m/C/Q/WG/Hm,/KM^/P/S/T/W/Y/deletion; 

SSSTAV/YA^/A^/D/C/Q/E/G/H^/KAl^/P/deletioni 
A86TW/D/C/Q/E/G/H/1^^ 

YSPV/A^/D/C/Q/E/G/H^K^/P/S/TAV/deletioni 
H90I/I/K/M/F/P/S/W 

I^91K^/P/s/T/W^/A^/D/C/Q/E/G/H/deletion; 
P177S/T/WW/A^/D/C/Q/E/G/H^K^/deletion; 
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Fl ISVIS/T/WrYN/A/m^/DlCIQm/Gn^/LfmdJdeXeiioTL; 
L179K/M/F/P/S/T/W/YA^/A/R/N/D/C/Q/E/G/H/I/deletion; 
LI SOK/M/F/P/S/T/W^A^/A/RyN/D/C/Q/E/G/Ei/I/deletion; 
Al 81RW/D/C/Q/E/G/H/I/L/K/M^ 

Ql %lWGIWWJKM/?l?iSnMKfVIAJ^fDiate<&aiz 
Fl 83P/S/T/W/Y/V/A/R/N/D^^ 

Tl 84WA r A^/A/I^/D/C/Q/E/G/H/I^/K/M/F/P/S/deletion; 

Y203V/A/R/N/D/C/Q/E/G/H/I/I/EC/M^ 

M204F/P/S/^/WA r A^/A/R;N/D/C/Q/E/G/H/I/L/K/deletion; 

L235K/M/F/P/S/TAV/YA^/A^/N/D/C/Q/E/G/H^/deletion; 

N236D/C/Q/E/G/H/1/IVK/M/F/P/S^ 

T237W/Y/V/A/R/N/D/C/Q/E/G/H/^^ 

P23 7S/T/W/Y/V/A/R/m>/C/Q^ 

N238D/C/Q/E/G/H/I/L/K/M/F/P/S/TAVA r A^/A/R/deletion; 

A238R/N/D/C/Q/E/G/TEm,/KM/F/P/S/TAVA r A^/deletion; 

S239T/WA r A^/A^^/D/C/Q/E/G/H^/KM/F/P/deletion; 

Q238E/G/H/I/L/K/M/F/P/S/T/W/Y/V/A/R/N^D/C/d^etion; 

K239M/F/P/S/TAVA r A^/A^/N/D/C/Q/E/G/HM./deletion; 

L247KyM/F/P/S/T/W/YA^/A/R/N/D/C/Q/0E/G/H/I/deletion; 

N248D/C/Q/WG/H/I^/KM^/P/S/T/WA! r A^/A/R/deletioii; 

H248I/L/K/M/F/P/S/T/W/Y/V/A/^ 

F249P/S/T/W/Y/V/A/P^/D/C/Q/E/G^ 

M250F/P/S/TAVA r /V/A/P^/D/C/Q/E/G/H/I/UK/deletion; 

G25 lHZML/K/MT/P/S/T/W^ and 

V251A/R/N/D/C/Q/E/G/H^/K/M/F/P/S/TAVA r /deletion, is selected during treatment 
with AD V, LMV, TFV, or FTC, or AD V and LMV, ADV and TFV, LMV and TFV, FTC 
and ADV, FTC and TFV, FTC and LMV, or ADV and LMV and TFV, or ADV and FTC 
and TFV, TFV and FTC and LMV, ADV and LMV and FTC, or ADV and FTC and LMV 
and TFV is an indication of the likelihood- of reducing interactivity of said antibodies to 
said mutated surface antigen. 
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195 



A method for determining the potential for an HBV to exhibit reduced 
mteractvity to antibody to HBV surface antigen, said method comprising isolated protein 
from sauI HBV encoding HBV surface antigen wherein me presence of such a mutation 
was selected during treatment with ADV, LMV, TFV, or FTC, or ADV and LMV ADV 
and TFV, LMV and TFV, FTC and ADV, FTC and TFV, FTC and LMV, or ADV and 
LMV and TFV, or AD V and FTC and TFV, TF V and FTC and LMV, ADV and LMV and 
FTC, or ADV and FTC and LMV and TFV and is an indication of the likelihood of 
reducmg interactivity of said antibodies to said mutated surface antigen. 

196. A method for detemxining the potential for an HBV to exhibit rednced 
mterachvity to antibody to HBV surface antigen, said medrod comprishrg isolated protein 
from sard HBV encoding HBV surface antigen wherein Ore presence of such a mutation is 
selected from sP120T, S M,25T and sT127A selected during treatment with ADV LMV 
TFV, or FTC, or ADV and LMV, ADV and TFV, LMV and TFV, FTC and ADV FTC 
and TFV, FTC and LMV, or md ^ ffid ^ or ^ ^ ^ ^ ^ 

and FTC and LMV, ADV and LMV and FTC, or ADV m d FTC and LMV and TFV is an 
rndrcation of the litehhood of reducing interactivity of said antibodies to s*d mutated 
surface antigen. "~ 

197. A method for determining the potential for an HBV to exhibit reduced 
mteracuvity to mnbody t0 my ^ ^ ^ ^ ^ 

from satd HBV encoding HBV surface antigen wherein tire presence of such a mutation 
was selected mom sTUSR, aM133T, sF.34V aI195M, aS207R and SY225Y/C selected 

during treatment with ADV, LMV TFV nr vrr ™- *nv ^ T*„r 

v ' irv > or ^ TC » or ADV and LMV, ADV and TFV 

LMV and TFV, FTC and ADV, FTC and TFV, FTC and LMV, or ADV and LMV and 
TFV, or ADV and FTC and TFV, TFV and FTC and LMV, ADV and LMV and FTC or 
ADV and FTC and LMV and TFV is an indication of the ulcehhood of racing 
mteractivity of said antibodies to said mutated surface antigen. 
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198. A method for detennining the potential for an HBV to exhibit reduced 
interactivity to antibody to HBV surface antigen, said method comprising isolated protein 
from said HBV encoding HBV surface antigen wherein the presence of such a mutation 
was selected from sS126T, sM133L/M, sS143S/T, sD144A sG145A and sW172Stop 
selected during treatment with ADV, LMV, TFV, or FTC, or ADV and LMV, ADV and 
TFV, LMV and TFV, FTC and ADV, FTC and TFV, FTC and LMV, or ADV and LMV 
and TFV, or ADV and FTC and TFV, TFV and FTC and LMV, ADV and LMV and FTC, 
or ADV and FTC and LMV and TFV is an indication of the likelihood of reducing 
interactivity of said antibodies to said mutated surface antigen. 

199. A method for determining the potential for an HBV to exhibit reduced 
interactivity to antibody to HBV surface antigen, said method comprising isolated protein 
from said HBV encoding HBV surface antigen wherein the presence of such a mutation 
was selected from sN40S, and sC69 Stop, sM75I, sL88P, sTllSA, sW182stop, sW196L, 
sY206H and sY225F selected during treatment with ADV, LMV, TFV, or FTC, or ADV 
and LMV, ADV and TFV, LMV and TFV, FTC and ADV, FTC and TFV, FTC and LMV, 
or ADV and LMV and TFV, or ADV and FTC and TFV, TFV and FTC and LMV, ADV 
and LMV and FTC, or ADV and FTC and LMV and TFV is an indication of the likelihood 
of reducing interactivity of said antibodies to said mutated surface antigen. 

200. A method for determining the potential for an HBV to exhibit reduced 
interactivity to antibody to HBV surface antigen, said method comprising isolated protein 
from said HBV encoding HBV surface antigen wherein the presence of such a mutation 
was selected from sF83S, sL173F and sW199L selected during treatment with ADV, 
LMV, TFV, or FTC, or ADV and LMV, ADV and TFV, LMV and TFV, FTC and ADV, 
FTC and TFV, FTC and LMV, or ADV and LMV and TFV, or ADV and FTC and TFV, 
TFV. and FTC and LMV, ADV and LMV and FTC, or ADV and FTC and LMV and TFV 
is an indication of the likelihood of reducing interactivity of said antibodies to said mutated 
surface antigen 
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201. 



A method for determining the potential for an HBV to exhibit reduced 
interactivity to antibody to HBV surface antigen, said method comprising isolated protein 
from said HBV encoding HBV surface antigen wherein the presence of such a mutation 
was selected from sI126T, sK160R, sS174N, sA184V, sW196L, sS210N, sF/C220L and 
SY221C selected during treatment with ADV, LMV, TFV, or FTC, or ADV and LMV 
ADV and TFV, LMV and TFV, FTC and ADV, FTC and TFV, FTC and LMV, or ADV 
and LMV and TFV, or ADV and FTC and TFV, TFV and FTC and LMV, ADV and LMV 
and FTC, or ADV and FTC and LMV and TFV is an indication of the likelihood of 
reducing interactivity of said antibodies to said mutated surface antigen. 

202. A method for detennining the potential for an HBV to exhibit reduced 

mteractivity to antibody to HBV surface antigen, said method comprising isolated protein 
from said HBV encoding HBV surface antigen wherein the presence of such a mutation 
was selected S C69Stop/C, sC76Y sI110V/I, sY134N, sW172Stop/W, sW196Stop and 
SS207R selected during treatment with ADV, LMV, TFV, or FTC, or ADV and LMV 
ADV and TFV, LMV and TFV, FTC and ADV, FTC and TFV, FTC and LMV, or ADV 
and LMV and TFV, or AD V and FTC and TFV, TFV and FTC and LMV, ADV and LMV 
and FTC, or ADV and FTC and LMV and TFV is an indication of the likelihood of 
reducing interactivity of said antibodies to said mutated surface antigen 
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so 10 20 30 40 50 

S6 [SEQ ID NO:20] 

SB CSEQ ID NO: 21] 

J12 TTTTGGGGAGCCCTCAGGCTCAGGGCATATTACAAACTCTGCCAGCAAAT |3g 5 

TACAAACTTTGCCAGCAAAT [SEQ ID NO: 24] 



SO 

S6 

SB 

S12 

S15 



SO 

S6 

S8 

S12 

S15 



SO 

S6 

S8 

S12 

S15 



SO 

S6 

SB 

S12 

S15 



SO 
S6 
S8 
S12 



60 70 80 90 



100 



GCCCCTTCTGCCTCCACCAATCGCCAGTCAGGAAGGCAGCCTACCCCGCT 
CCACCTCCTGCCTCCACCAATCGCCAGTCAGGAAGGCAGCCTACCCCGCT 
CCACCTCCTGCCTCCACCAATCGCCAGTCAGGAAGGCAGCCTACCCCGCT 



HO 120 130 



140 150 



GTCTCCACCTTTGAGAGACACTCATCCTCAGGCCATGCAGTGGAACTCAA 
GTCTCCACCTTTGAGAGACACTCATCCTCAGGCCATGCAGTGGAACTCAA 
GTCTCCACCTTTGAGAGACACTCATCCTCAGGCCATGCAGTGGAACTCAA 



1^0 170 180 



190 200 



CAACCTTCCACCAAACTCTGCAAGATCCCAGAGTGAAAGGCCTGTATTTC 
CAACCTTCCACCAAACTCTGCAAGATCCCAGAGTGAAAGGCCTGTATTTC 
CAACCTTCCACCAAACTCTGCAAGATCCCAGAGTGAAAGGCCTGTATTTC 



210 220 230 



240 250 



CCTGCTGGTGGCTCCAGTTCAGGAACAGTAAACCCTGTTCCGACTACTGC 
CCTGCTGGTGGCTCCAGTTCAGGAACAGTAAACCCTGTTCCGACTACTGC 
CCTGCTGGTGGCTCCAGTTCAGGAACAGTAAACCCTGTTCCGACTACTGC 



260 270 280 



290 300 



CTCTCACTCATCGTCAATCTTCTCGAGGATTGGGGTCCCTGCGCTGAACA 

CTCGAGGATTGGGGTCCCTGCGCTGAACA 



S15 CTCTCACTCATCGTCAATCTT< 



Figure 7 
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310 320 330 340 350 



TGGAGAACATCACATCAGGACTCCTAGGACCCCTTCTCGTGTTACAGGCG 
TGGAGAACATCACATCAGGACTCCTAGGACCCCTTCTCGTGTTACAGGCG 
TGGAGAACATCACATCAGGACTCCTAGGACCCCTTCTCGTGTTACAGGCG 



360 370 380 390 400 

CGCAGAGTCTAGACTC 

GGGTTTTTCTTGTTGACAAGAATCCTCACAATACCGCAGAGTCTAGACTC 
GGGTTTTTCTTGTTGACAAGAATCCTCACAATACCGCAGAGTCTAGACTC 
GGGTTTTTNTTGTTGACAAGAATCCTCACAATACCGCAGAGTCTAGACTC 



410 420 430 440 450 

GTGGTGGACTTCTCTCAATTTTCGAGGGGGGACTACCGTGTGTCTTGGCC 

GTGGTGGACTTCTCTCAATTTTCGAGGGGGGACTACCGTGTGTCTTGGCC 
GTGGTGGACTTCTCTCAATTTTCGAGGGGGGACTACCGTGTGTCTTGGCC 
GTGGTGGACTTCTCTCAATTTTCGAGGGGGGACTACCGTGTGTCTTGGCC 



460 470 480 490 500 

AAAATTCGCAGTCCCCAACCTCCAATCACTCACCAACCTCCTGTCCTCCA 

TTACTCACCNACCTCCTGTCCTCCA 
AAAATTCGCAGTCCCCAACCTCCAATCACTCACCAACCTCCTGTCCTCCA 
AAAATTCGCAGTCCCCAACCTCCAATCACTCACCAACCTCCTGTCCTCCA 
AAAATTCGCAGTCCCCAACCTCCAATCACTCACCAACCTCCTGTCCTCCA 

510 520 530 540 550 

ACTTGTCCTGGTTATCGCTGGATGTGTCTGCGGCGTTTTATCATCTTCCT 
ACTTGTCCTGGTTATCGCTGGATGTGTCTGCGGCGTTTTATCATCTTCCT 
ACTTGTCCTGGTTATCGCTGGATGTGTCTGCGGCGTTTTATCATCTTCCT 
ACTTGTCCTGGTTATCGCTGGATGTGTCTGCGGCGTTTTATCATCTTCCT 
ACTTGTCCTGGTTATCGCTGGATGTGTCTGCGGCGTTTTATCATCTTCCT 

560 570 580 590 600 

CTTCATCCTGCTGCTATGCCTCATCTTCTTGTTGGTTCTTCTGGACTGTC 
CTTCATCCTGCTGCTATGCCTCATCTTCTTGTTGGTTCTTCTGGACTGTC 
CTTCATCCTGCTGCTATGCCTCATCTTCTTGTTGGTTCTTCTGGACTGTC 
CTTCATCCTGCTGCTATGCCTCATCTTCTTGTTGGTTCTTCTGGACTGTC 
CTTCATCCTGCTGCTATGCCTCATCTTCTTGTTGGCTCTACTGGACTGTC 

610 620 630 640 650 

AAGGTATGTTGCCCGTTTGTCCTCTAATTCCAGGATCCTCAACCACCAGC 
AAGGTATGTTGCCCGTTTGTCCTCTAATTCCAGGATCCTCAACCACCAGC 
AAGGTATGTTGCCCGTTTGTCCTCTAATTCCAGGATCCTCAACCACCAGC 
AAGGTATGTTGCCCGTTTGTCCTCTAATTCCAGGATCCTCAACCACCAGC 
AAGGTATGTTGCCCGTTTGTCCTCTAATTCCAGGATCCTCAACCACCAGC 



Figure 7 (continued) 
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660 67 0 680 690 700 

ACGGGACCATGCCGAACCTGCACGACTCCT6CTCAAGGAACCTCTACGGT 
SS AGGGGACCATGCCGAACCTGCACGACTCCTGCTCAAGGAACCTCTACGGT 
S8 AGGGGACCATGCCGAACCTGCACGACTCCTGCTCAAGGAACCTCTACGGT 
S12 AGGGGACCATGCCGAACCTGCACGACTCCTGCTCAAGGAACCTCTACGGT 
S15 AGGGGACCATGCCGAACCTGCACGACTCCTGCTCAAGGAACCTCTACGGT 



SO 

SS 

S8 

S12 

S15 



SO 
S6 
S8 
S12 



SO 

S6 

S8 

S12 

S15 



S15 



SO 
S6 
S8 



710 720 730 740 750 

TCCCTCATGTTGCTGTACCAAACCTTCGGACGGAAATTGCACCTGTATTC 
TCCCTCATGTTGCTGTACCAAACCTTCGGACGGAAATTGCACCTGTATTC 
TCCCTCATGTTGCTGTACCAAACCTTCGGACGGAAATTGCACCTGTATTC 
TCCCTCATGTTGCTGTACCAAACCTTCGGACGGAAATTGCACCTGTATTC 
TCCCTCATGTTGCTGTACCAAACCTTCGGACGGAAATTGCACCTGTATTC 



760 770 780 790 BOO 

CCATCCCATCATCCTGGGCTTTCGGAAAATTCCTATGGGAGTGGGCCTCA 
CCATCCCATCATCCTGGGCTTTCGGAAAATTCCTATGGGAGTGGGGCTCA 
CCATCCCATCATCCTGGGCTTTCGGAAAATTCCTATGGGAGTGGGCCTCA 
CCATCCCATCATCCTGGGCTTTCGGAAAATTCCTATGGGAGTGGGCCTCA 
S15 CCATCCCATCATCCTGGGCTTTCGGAAAATTCCTATGGGAGTGGGCCTCA 



810.. 820 830 840 850 

GCCCGTTTCTCCTGGCTCAGTTTACTAGTGCCATTTGTTCAGTGGTTCGT 
GCCCGTTTCTCATGGCTCAGTTTACTAGTGCCATTTGTTCAGTGGTTCGT 
GCCCGTTTCTCATGGCTCAGTTTACTAGTGCCATTTGTTCAGTGGTTCGT 
GCCCGTTTCTCATGGCTCAGTTTACTAGTGCCATTTGTTCAGTGGTTCGT 
GCCCGTTTCTCATGGCTCAGTTTACTAGTGCCATTTGTTCAGTGGTTCGT 



860 870 880 890 900 

SO AGGGCTTTCCCCCACTGTCTGGCTTTTAGTTATATGGATGATGTGGTATT 
S6 AGGGCTTTCCCCCACTGTCTGGCTTTTGGTTATGTGGATGATGTGGTATT 
S8 AGGGCTTTCCCCCACTGTCTGGCTTTTGGTTATGTGGATGATGTGGTATT 
S12 AGGGCTTTCCCCCACTGTCTGGCTTTTGGTTATGTGGATGATGTGGTATT 
S15 AGGGCTTTCCCCCACTGTCTGGCTTTTGGTTATGTGGATGATGTGGTATT 

910 920 930 940 950 

SO GGGGGCCAAGTCTGTATCGCATCTTGAGTCCCTTTTTACCGCTGNTACCA 
S6 GGGGGCCAAGTCTGTATCGCATCTTGAGTCCCTTTTTACCGCTGTTACCA 
S8 GGGGGCCAAGTCTGTATCGCATCTTGAGTCCCTTTTTACCGCTGTTACCA 

S12 gggggccaagtctgtatcgcAtcttgagtccctttttaccgctgttacca 

GGGGGCCAAGTCTGTATCGCATCTTGAGTCCCTTTTTACCGCTGTTACCA 



960 9? 0 980 990 2000 

ATTTTCTTTTGTCTTTGGGTATACATTTAAACCCTAACAAAACAAAAAGA 
ATTTTCTTTTGTCTTTGGGTATACATTTAAATCCTAACAAAACAAAAAGA 
ATTTTCTTTrGTCTTTGGGTATACATTTAAATCCTAACAAAACAAAAAGA 
S12 ATTTTCTTTTGTCTTTGGGTATACATTTAAATCCTAACAAAACAAAAAGA 
S15 ATTTTCTTTTGTCTTTGGGTATNCATTTAAATCCTAACAAAACAAAAAGA 

1010 1020 1030 1040 1050 

Figure 7 (continued) 
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S 0 TGGGGTTACTCCCTACATTTTATGGGCTATGTCATTGGAT 
S 6 TGGGGTTACTCCCTACATTTTATGGGCTATGTCATTGGATGTCATGGGTC 
S 8 TGGGGTTACTCCCTACATTTTATGGGCTATGTCATTGG ATGTCATGGGTC 

S 1 2 TGGGGTTACTCCCTACATTTTATGGGCTATGTCATTGGATGTCATGGGTC 
S 15 TGGGGTTACTCCCTACA 

1060 1070 1080 1090 1100 

SO 

S 6 CTTGCCACAAGAACACATCAGAGAAAAAATCAAAGAATGTTTTAGAAAAC 
S 8 CTTGCCACAAGAACACATCAGACAAAAAATCA 

S 1 2 CTTGCCACAAGAACACATCAGACAAAAAATCAAAGAATGTTTTAGAAAAC 
S15 



Figure 7 (continued) 
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SO 
S6 



250 270 280 290 30 0 

SGHTTNFAS KS TS CIiHQS P VRKAAYPAVSTFERHS S SGHAVELNNLP PNS [SEQ ID NO: 25] 

I* CPFCMQSPWKAAYPAVSTFBrasSSGHAVELNNLPPNS [Ho 2 NO ' 271 

S12 S^HITOSAS KSTSCLHQSPVRKAAYPAVSTFERHS S SGHAVELNNLPPNS Jg 5 

S15 TNFASKSTSCLHQSPVRKAAYPAVSTFERHSSSGHAVELNNLPPNS SEQ 2 S-M] 



SO 

S6 

S8 

S12 

S15 



S8 

S12 

S15 



S6 
S8 
S12 
S15 



SO 
36 
SB 
S12 
S15 



310 320 330 340 350 

ARSQSERPVFPCWWLQFI^SKPCSDyCLSLIVNLLEDWGPCAEHGEHHIR 



SO 
S6 

S8 ARSQSERPVFPCWWLQFRNSKPCSDYCLSLIVNLLEDWGPCAEHGEHHIR 
S12 ARSQSERPVFPCWWLQFRNSKPCSDYCLSLIVNLLEDWGPCAEHGEHHIR 
S 15 ARSQSERPVFPCWWLQFRNSKPCSDYCLSLIVNLLEDWGPCAEHGEHHIR 



S8 
S12 



360 370 380 390 400 

TPRTPSRVTGGVFIiVBKNPHNTAESRLiVVDF S QF SRGDYRVS WPKFAVPN 

TPRTPSRVTGGVFLVDIOrPBNTAESRLVVDFSQFSRGDYRVSWPiCFAVPN 
TPRTPSRVTGGVFLVDKWPHNTAESRLWDFSQFSRGDYRVSWPKFAVPN 
TPRTPSRVTGGVFXVDKNPHNTAESRLVVDFSQFSRGDYRVSWPKFAVPN 



410 420 430 440 450 

SO LQSLTNIiLSSl^SV^SLDVSAAFYHLPLHPAAMPHLLVGSSGLSRYVARIj 
SNLS WLSI^VSAAFYHLPLHPAAMPHLLVGS SGLSRYVARL 
IiQSLTWLLSSNLSWLSLDVSAAFYHLPIiHPAAMPHLLVGSSGLiSRYVARL 
LQSLTNLIaSSl^SWLSI^VSAAFYHLPLHPAAMPHLLVGSSGLSRYVARL 
LQSLTNLLSSNLSWLSLDVSAAFYHLPIJ5PAAMPHLLVGSTGLSRYVARL 



460 470 480 490 500 

SO S SNSRILNHQHGTMPNLHDSCSRNLYGSLMIiIjYQTFGRKLHIi YSHP I IIjG 

SSNSRILNHQQGTMPNLHDSCSRNLYGSLl^LYQTFGRKLHLYSHPIILG 
SSNSRILNHQQGTMPNLHDSCSRNLYGSLMLLYQTFGRKLHLYSHPIILG 
SSNSRILNHQQGTMPNLHDSCSRNLYGSLMLLYQTFGRKIiHIjYSHPIILG 
SSNSRI^QQGTMPNLHDSCSRNLYGSLMLLYQTFGRKLHLYSHPIILG 

510 520 530 540 550 

FRKIPMGVGLSPFLIAQFTSAICSVVRRAFPHCIAFSYMDDVVLGAKSVS 

frkipmgvglspflmaqftsaicsvvrrafphclafgyvddvvlgaksvs 
frkipmgvglspflmaqftsaicsvvrrafphclafgyvddvvlgaksvs 
frkipmgvglspflmaqftsaicsvvrrafphclafgyvddvvlgaksvs 
frkipmgvglspflmaqftsaicsvvrrafphclafgyvddvvlgaksvs 



560 570 580 590 600 

so hleslftaxtnfllslgihi^pnktkrwgyslhfmgyvigchgsxpqehi 

S 6 HIjE SLFTAVTNFLLS LG IHLNPNKTKRWGYSIiHFMGYVIG 

HIjE s lftavtnfllslg ihlnpnktkrwg ys lhfmgyvi gchgslp qehi 
hleslftavtnfllslgihlnpnktkrwgyslhfmgyvig 
S15 hleslftavtnfllslgxhlnpnktkrwgysl 



Figure 8 
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10 20 30 40 50 

SO [SEQ ID NO: 3 0] 

S6 [SEQ ID NO: 31] 

S8 [SEQ ID NO: 32] 

S12 LGSPQAQGILQTLPANPPPASTNRQSGRQPTPLSPlPIiRDTHPQAMQWNST [SEQ ID NO; 33] 

S15 PPPASTNRQSGRQPTPLSPPLRDTHPQAMQWNST [SEQ ID NO: 34] 



60 70 80 90 100 

SO 
SB 
S8 

S 12 TFHQTLQDPRVKGLYFPAGGSSSGTVNPVPTTASHSSSIFSRIGVPALNM 
S 15 TFHQTLQDPRVKGLYFPAGGS S SGTVNPVPTTASHS SSI FSRIGVPALNM 



110 120 130 140 150 

S 0 QSLDSWWTSLNFRGGTTVCLGQ 
S6 
S8 

S 12 ENITSGLLGPLLVLQAGFFIiLTRILTIPQSLDS WWTSIiNFRGGTTVCLGQ 
S15 l^ITSGLLGPLLVIiQAGFFLLTRILTIPQSLDSWWTSIiNFRGGTTVCLGQ 



160 170 180 190 200 

SO NSQSPTSNHSPTSGPPTCPGYRWMCLRRFI I FLFILLIiCLIFLLVLLDCQ 
S 6 PPTCPGYRWMCLRRFI I FLFILLLCLIFLLVLLDCQ 

S8 PTCPG YRWMCLRRF 1 1 FLF I LliLCL I FLL VLLD CQ 

S12 NSQSPTSNHSPTSCPPTCPGYRWMCLRRFIIFLFILLLCLIFIiliVLIiDCQ 
S15 NSQSPTSNHSPTSCPPTCPGYRWMCLRRFIIFLFILLLCLIFLLALLDCQ 

210 220 230 240 250 

SO GMIiPVCPLIPGSSTTSTGPCRTCTTPAQGTSTVPSCCCTKPSDGNCTCIP 
S6 GMLPVCPIilPGSSTTSRGPCRTCTTPAQGTSTVPSCCCTKPSDGNCTCIP 
S8 GMLPVCPLIPGSSTTSRGPCRTCTTPAQGTSTVPSCCCTKPSDGNCTCIP 
S 12 GMLPVCPL IPGS STTSRGP CRTCTTP AQGTS TVPS CCCTKPSDGNCTC I P 
S15 GMLPVCPLIPGSSTTSRGPCRTCTTPAQGTSTVPSCCCTKPSDGNCTCIP 

260 270 280 290 300 

S 0 IPSSWAFGK^LWEWASARFSWLSLLVPFVQWFVGLSPTVWLIjVI wmmwyw 
S6 IPSSWAFGKFLWEWASARFSWLSIiLVPFVQWFVGLSPTWIiLVMVm^ 
S 8 IPSSWAFGKFLWEWASARFS WLSLLVPFVQWFVGLSPTWLIjVMWiyiMWYW 

S 12 IPSSWAFGKFLWEWASARFSWLSLLVPFVQWFVGLSPTVWLIiVMWMMWYW 
S 15 IPS SWAFGKFLWEWAS ARFS WLSLLVPFVQWFVGLSPTVWLDVMWMMWYW 

310 320 
SO GPSLYRILSPFLPLXPIFFCIiWVYI 
S6 GPSLYRILSPFIiPLLPIFFCLWVYI 
S 8 GPSLYRILSPFLPLIiPIFFCLWVYI 
S12 GPSLYRILSPFLPIiLPIFFCLWYI 
S 15 GPSLYRILSPFLPLLPIFFCLWVXI 



Figure 9 
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10 20 30 40 50 

TCCTGTCCTCCAATTTGTCCTGGTTATCGCTGGATGTGTCTGCGGCGTTT 

60 70 80 90 100 

TATGATATTCCTCTTCATCCTGCTGCTATGCCTCATCTTCTTATTGGTTC 

110 120 130 140 150 

TTCTGGATTATCAAGGTATGTTGCCCGTCTGTCCTCTAATTCCAGGATCA 

160 170 180 190 200 

ACAACAACCAGTACGGGACCATGCAAAACCAAAACCTGCACGACTCCTGC 

210 220 230 240 250 

TCAAGGCAACTCTATGTTTCCCTCATGTTGCTGTACAAAACCTACGGATG 

260 270 280 290 300 

GAAATTGCACCTGTATTCCCATCCCATCGTCCTGGGCTTTCGCAAAATTC 

310 • 320 330 340 3 50 

CTATGGGAGTGGGCCTCAGTCCGTTTCTCTTGGCTCAGTTTACTAGTGCC 

360 370 380 390 400 

ATTTGTTCAGTGGTTCGTAGGGCTTTCCCCCACTGTTTGGCTTTCAGCTA 

4X0 4 20 430 440 450 

TATGGATGATGTGGTATTGGGGGCCAAGTCTGTACAGCATCGTGAGGCCC 

460 470 480 490 500 

TTTATACAGCTGTTACCAATTTTCTTTTGTCTCTGGGTATACATTTAAAC 

510 52 0 530 540 550 

CCTAACAAAACAAAAAGATGGGGTTATTCCCTAAACTTCATGGGTTACAT 

560 570 580 590 

AATTGGAAGTTGGGGAACATTGCCAGAGGATCATATTGTAC 



Figure 16 
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10 20 30 40 50 

SNLSI^SLDVSAAFYDI PLHPA^ 

60 70 80 90 100 

QYGTMQNQNIjHDSCSRQL^ 

110 120 130 140 150 

VGLSPFLIAQFTSAICSVVRRAFPHCIoAFSYMDDVVLGAKS 

160 170 180 

AVTNFLLSLGIHLiNPNKTKRWGYSLNFMGYI IGS WG 



Figure 17 
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10 20 30 40 50 

SCPP1 CPGYRWMCLRRFMI FLFILLLCLI FLLVLIiDYQGMLP VCPLI PGS 

60 70 80 90 100 

TTTSTGPCKTKTCTTPAQGNSMFPSCCCTKPTDGMCTCIPIPSSWAFAKF 

110 120 130 140 150 

LWEWASWFSWLSLLVPFVQWFVGLSPTVWLSAIWMMWYWGPSLYSIVRP 

160 

F IQLLP IFFCLVJVYI 



Figure 18 
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10 20 30 40 50 

AATCCTCACAATACCGCAGAGTCTAGACTTCGTGGTGACTTCTCTCAATT 

60 70 80 90 100 

TTCTAGGGGACCACCCGTGTGTCTTGGCCAAAATTCGCAGTCCCCAACCT 

110 120 130 140 150 

CGAATCACTCACCAACCTCTTGTCCTCCAATTTGTCCTGGTTATCGCTGG 

160 170 180 190 200 

ATGTGTCTGCGGCGTTTTATCATATCCCTCTTCATCCTGCTGCTATGCCT 

210 220 230 240 250 

CATCTTCTTATTGGTTCTTCTGGATTATCAAGGTATGTTGCCCGTTTGTC 

260 270 280 290 300 

CTCTAATTCCAGGATCCACAACAACCAGTACGGGACCCTGCAAAACCTGC 

310 320 330 340 350 

ACGACTCCTGCTCAAGGCAACTCTATGTTTCCCTCATGTTGCTGTACAAA 

360 370 380 390 400 

ACCTACGGATGGAAATTGCACMTGTATTCCCATCCCATCATCTTGGGCTT 

410 420 ~ 430 440 450 

TCGCAAAATACCTATGGGAGTGGGCCTCAGTCCGTTTCTCTTGGTTCAGT 

460 470 480 490 500 

TTACTAGTGCCATTTGTTCAGTGGTTCGTAGGGCTTTCCCCCACTGTTTG 

510 520 530 540 550 

GCTTTCAGCTATATGGATGATATTGTACTGGGGGCCAAGTCTGTACAACA 

560 570 580 590 600 

TCTTGAGTCCCTTTATACCGCTGTTACCAATTTTCTTTTGTCTTTGGGTA 

610 620 630 640 650 

TACATTTAACCCCTAACAAAACAAAGAGATGGGGTTATTCCCTGAATTTC 

660 

ATGGGTTATGTAATTGGAA 



Figure 20 
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10 20 30 40 50 

SNLSWLSLDVSAAFYHIPLHPAAMPHLLIGSSGLSRYVARLSSNSRIHNN 

60 70 80 90 100 

QYGTLQNLHDSCSRQLYVSLMLLYKTYGWKLHXYSHPIILGFRKIPMGVG 

110 120 130 140 150 

LSPPLLVQFTSAICSVVRRAFPHCLAFSYMDDIVLGAKSVQHLESLiYTAV 

160 170 180 

TNFLLSLGIHLTPNKTKRWGYSLNFMGYVIG 



Figure 21 
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10 20 30 40 50 

PICPGYRWMCLiRRFIISLFILLIiCLIFLLVLLDYQGMLPVCPLIPGSTTT 

60 70 80 90 100 

STGPCKTCTTPAQGNSMFPSCCCTKPTDGNCTCIPIPSSWAFAKYIiWEWA 

110 120 130 140 150 

SVRPSWFSLLVPFVQWFVGLSPTVWLSAIWMILYWGPSLYNILSPFIPLL 

160 

PIFFCLWVYI 



Figure 22 
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10 20 30 40 50 

TCCAATTTGTCCTGGGTATCGCTGGATGTGTCTGCGGCGTTTTATCATAT 

60 70 80 90 100 

TCCTCTTCATCCTGCTGCTATGCCTCATCTTCTTGTTGGTTCTTCTGGAC 

HO 120 130 140 150 

TATCAAGGTATGTTGCCCGTTTGTCCTCTACTTCCAGGAACArCAACTAC 

160 170 180 190 200 

CAGCACGGGACCATGCAAGACCTGCACGACTCCTGCTCAAGGAACCTCTA 

210 220 230 240 250 

TGTTTCCCTCTTGTTGCTGTACAAAACCTTCGGACGGAAATTGCACTTGT 

260 270 280 290 300 

ATTCCCATCCCATCGTCTTGGGCTTTCGCAAGATTCCTATGGGAGTGGGC 

310 320 330 340 350 

CTCAGTCCGTTTCTCTTGGCTCARTTTACTAGTGCCATTTGTTCAGTGGT 

360 370 380 390 400 

TCGTAGGGCTTTCCCCCACTGTTTGGCTTTCAGTTATATTGATGATGTGG 

410 420 430 440 450 

TATTGGGGGCCAAGTCTGTACAACATCTTGAATCCCTTTTTACCTCTATT 

460 470 480 490 500 

ACCAATTTTCTTATGTCTTTGGGTATACATTTAAACCCTAAGAAAACCAA 

510 520 ._530 540 550 

ACGTTGGGGCTACTCCCTTAACTTCATGGGATATGTAATTGGAAGTTGGG 

GTAC 



Figure 23 
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10 20 30 40 50 

SNLS WSLDVSAAFYHI PLHPAAMPHLLVGS SGLSRYVARLSSTSRNINY 

60 70 80 90 100 

QHGTMQDLHDSCSRl^YVSLLLLyKTFGRKLHLYSHPIVLGFRKIPMGVG 

110 120 130 140 150 

LSPFIiloAQFTSAICSVVRRAFPHCIiAFSYIDDVVLGAKSVQHLESLFTSI 

160 170 180 

TNFLMSLGIHLNPKKTKRWGYSLNFMGYVI GS WG 



Figure 24 
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10 20 30 40 50 

P I CPG YRWMCLRRF I I FLF I LLLCLI FLLVLLDYQGMLPVCPLLPGTS TT 

60 70 80 90 100 

STGPCKTCTTPAQGTSMFPSCCCTKPSDGNCTCIPIPSSWAFARFLWEWA 

110 120 130 140 150 

SWFSWI^LLVPFVQWFVGLSPTVWLSVILMMWYWGPSLYNILNPFLPLL 

160 

PIFLCLWVYI 



Figure 25 
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10 20 30 40 50 

CAGC^V?VATCCGCCTCCTGCCTCTACCAATCGCCAGTCAGGAAGGCAGCCT 
60 70 80 90 100 

ACCCCTCTGTCTCCACCTTTGRGAAACACTCATCCTCAGGCCATGCAGTG 
110 120 130 140 150 

GAACTCCACAACCTTCCACCAAACTCTGC^ 

160 170 180 190 200 

TGTATTTCCCTGCTGGTGGCTCCAGTTCAGGAACAGTAAACCCTGTTCCG 

210 220 230 240 250 

ACTTCTGTCTCTCACACATCGTCAATCTTCTCGAGGATTGGGGWCCCTGC 

260 270 280 290 300 

GCTGAACATGGAGAACATCACATCAGGATTCCTAGGACCCCTGCTCGTGT 

310 320 330 340 350 

TACAGGCGGGGTTTTTCTTGTTGACAAGAATCCTCACAATACCGCAGAGT 

360 370 380 390 400 

CTAGACTCGTGGTGGACTTCTCTCAATTTTCTAGGGGGAACTACCGTGTG 

410 420 430 440 450 

TCTTGGCC^AATTCGCAGTTC^ 

460 470 480 490 500 

GTCCTCCAACTTGWCCTGGTTATCGCTGGATGTRTCTGCGGCGTTTTATC 

510 520 530 540 550 

ATCTTCCTCTTCATCCTGCTGCTATGCCTCATCTTCTTGTTGGTTCTTCT 

560 570 580 590 600 

GGACTATCAAGGTATGTTGCCCGTTTGTCCTCTARTTCCAGGATCTTCAA 

610 620 630 640 650 

CCACCAGCACGGGACCATGCAGAACCTGCACGACTCCTGCTCAAGGAAM 

660 670 680 690 700 

TCTATGAATCCCTCCTGTTGCTGTACCAAACCTTCGGACGGAAATTGCAC 

710 720 730 740 750 

CTGTATTCCCATCCCATCATCCTGGGCTTTCGGAAAATTCCTATGGGAGT 

760 770 780 790 800 

GGGCCTCAGCCCGTTTCTCCTGRCTCAGTTTACTAGTGCCATTTGTTCAG 

810 820 830 840 850 

TGGTTCGTAGGGCTTTCCCCCACTGTTTGGCTTTCAGTTATATGGATGAT 

860 870 880 890 900 

GTGGTATTGGGGGCCAAGTCTGTAYMGCATCTTRAGTCCCTTTTTACCGC 

910 920 930 940 950 

TGTTACCAATTTTCTTTTGTCTYTGGGTATACATTTAAACCCTMACAAAA 

960 970 980 990 1000 

CAAAAAGATGGGGTTACTCTTTACATTTCATGGGCTATGTCATTGGATGT 

1010 1020 1030 1040 

TATGGGTCATTGCCACAAGATCACATCAG^ 



Figure 26 
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10 20 30 40 50 

SKSASCLYQSPVRKAAYPSVSTFXKHSSSGHAVELHNLPPNSARSQSERP 

60 70 80 90 100 

VFPCWWLQFRNSKPCSDFCLSHIVNLLEDWGPCAEHGEHHIRIPRTPARV 

110 120 130 140 150 

TGGVFLVDKNPHNTAESRLWDFSQFSRGNYRVSWPKFAVPNLQSLTNLL 



160 • 170 180 190 200 

SSNLXWLSLDVSAAFYHLPLHPAAMPHLLVGSSGLSRYVARLS SXSRI FN 

210 220 230 240 250 

HQHGTMQNLHDS C SRXLYES LLLLYQTFGRKLHLYSHP I ILGFRKI PMGV 

260 270 280 290 300 

GLSPFLLXQFTSAICSWRRAFPHCLAFSYMDDWLGAKSVXHLXSLFTA 

310 320 ~330 340 

VTNFLLSLGIHLNPXKTKRWGYSLHFMGYVIGCYGSLPQDHIRQKIKE 



Figure 27 
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10 20 30 40 50 

ANPPPAS TNRQSGRQPTPLSPPLXlsJl^PQ 

60 70 80 90 100 

YFPAGGSSSGTVNPVPTSVSHTSSIFSRIGXPALNMENITSGFLGPLLV^ 

110 120 130 140 150 

QAGFFLLTRILTIPQSLDSWP7TSLNFLGGTTVCLGQNSQFPTSNHSPTSC 

160 170 180 190 200 

PPTXPGYRT#KLRRFIIFLFILLLCLIFLLVLLDYQGMLPVCPLXPGSST 

210 220 230 240 250 

TSTGPCRTCTTPAQGXSMNPSCCCTKPSDGNCTCIPIPSSWAFGKFLWEW 

260 270 280 290 300 

ASARFSXLSLLVPFVQWFVGLSPTWLSV^ 

310 
LPIFFCLWVYI 



Figure 28 
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SEQUENCE LISTING 

<110> Melbourne Health (for all States except the US) 

Austin and Repatriation Medical Centre (for all States except the 
US) 

Southern Health (for all States except the US) 

Bartholomeusz, Angeline (US only) 

Locarnini, Stephen (US only) 

Ayres, Anna (US only) 

Colledge, Danielle (US only) 

Sasadeusz, Joseph (US only) _ 

Tillmann, Hans (US only) 

Angus, Peter (US only) 

Sievert, William (US only) 

<120> Viral variants, detection and use 

<130> 12175980/EJH 

<140> International 
<141> 2003-04-11 

<150> AU PS1710 
<151> 2002-04-12 

<150> AU PS3224 
<151> 2002-06-26 

<160> 59 

<170> Patentln version 3.1 

<210> 1 

<211> 76 

<212> PRT 

<213> synthetic 

<220> 

<221> MIS COFEATURE 

<222> (2) . . (2) 

<223> X a L or R or I 



<220> 

<221> MIS C_FEATURE 

<222> (3) . . (3) 

<223> X = E or D 



<220> 

<221> MIS COFEATURE 

<222> (9) . . (9) 

<223> X = T or D or A or N or Y 



<220> 

<221> MISC FEATURE 
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<222> (10) . . (10) 
<223> X = E or D 



<220> 

<221> MISC_FEATURE 

<222> (13).. (13) 

<223> X = E or K or Q 



<220> 

<221> MIS COFEATURE 

<222> (15).. (15) 

<223> X = H or R or N 



<220> 

<221> MIS COFEATURE 
<222> (18) . . (18) 

<223> X = I or T 



<220> 

<221> MISC FEATURE 

<222> (23)7. (23) 

<223> X = A or S 



<220> 

<221> MIS COFEATURE 

<222> (26).. (26) 

<223> X = T or R 



<220> 

<221> MIS COFEATURE 

<222> (40) . . (40) 

<223> X = A or T or S 



<220> 

<221>. MIS COFEATURE 

<222> (43).. (43) 

<223> X = R or T 



<220> 

<221> MIS COFEATURE 

<222> (45).. (45) 

<223> X s= V or G 



<220> 

<221> MIS COFEATURE 

<222> (55) . . (55) 

<223> X ss S or I or T or N or V 
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<220> 

<221> MIS COFEATURE 

<222> (56) . . (56) 

<223> X = T or S or H or Y 



<220> 

<221> MIS COFEATURE 

<222> (57).. (57) 

<223> X = R or H or K or Q 



<220> 

<221> MIS COFEATURE 

<222> (69) . . (69) 

<223> X « Q or P 



<220> 

<221> MIS COFEATURE 

<222> (76) . . (76) 

<223> S is designated amino acid 74 



<400> 1 



Leu Xaa Xaa Asp Trp Gly Pro Cys Xaa Xaa His Gly Xaa His Xaa lie 
1 5 10 15 . 



Arg Xaa Pro Arg Thr Pro Xaa Arg Val Xaa Gly Gly Val Phe Leu Val 
20 25 30 



Asp Lys Asn Pro His Asn Thr Xaa Glu Ser Xaa Leu Xaa Val Asp Phe 
35 40 45 



Ser Gin Phe Ser Arg Gly Xaa Xaa Xaa Val Ser Trp Pro Lys Phe Ala 
50 55 60 



Val Pro Asn Leu Xaa Ser Leu Thr Asn Leu Leu Ser 
65 70 75 



<210> 2 

<211> 181 

<212> PRT 

<213> synthetic 

<220> 

<221> MIS C_FEATURE 

<222> (1) . . (1) 

<223> S = amino acid 75 
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<220> 

<221> MIS COFEATURE 

<222> (2).. ( 2 ) 

<223> X = N or D 



<220> 

<221> MIS COFEATURE 

<222> (17) . . (17) 

<223> X = I or P 



<220> 

<221> MI S COFEATURE 

<222> (29).. (29) 

<223> X = I or v 



<220> 

<221> MIS COFEATURE 

<222> (35) . . (35) 

<223> X = S or D 



<220> 

<2 2 1 > MISC_FEATURE 

<222> (44) . . (44) 

<223> X a= T or N 



<220> 

<221> MIS COFEATURE 
<222> (46) . . (46) 

<223> X = R or N 



<220> 

<221> MIS COFEATURE 
<222> (47) . . (47) 

<223> X = N or I 



<220> 

<221> MIS COFEATURE 

<222> (48).. (48) 

<223> X = any amino acid 



<220> 

<221> MIS C_FE ATURE 

<222> (50).. (50) 

<223> X = N or Y or H 



4- 



<220> 

<221> MIS COFEATURE 
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<222> (52) . . (52) 
<223> X = H or Y 



<220> 

<221> MI S COFEATURE 

<222> (53) . . (53) 

<223> X m G or R 



<220> 

<221> MIS COFEATURE 

<222> (54) . . (56) 

<223> X = any amino acid 



<220> 

<221> MIS COFEATURE 

<222> (57) . . (57) 

<223> X = D or N 



<220> 

<221> MIS COFEATURE 

<222> (60) . . (60) 

<223> X ■ D or N 



<220> 

<221> MIS COFEATURE 

<222> (61) . . (61) 

<223> X = S or Y 



<220> 

<221> MIS COFEATURE 

<222> (65) . . (65) 

<223> X - N or Q 



<220> 

<221> MIS C_FE ATURE 

<222> (71) . . (71) 

<223> X = L or M 



<220> 

<221> MIS COFEATURE 

<222> (75).. (75) 

<223> X = K or Q 



<220> 

<221> MIS COFEATURE 

<222> (77) . . (77) 

<223> X = Y or F 
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<220> 

<221> MI S COFEATURE 

<222> (79).. (79) 

<223> X - R or W 



<220> 

<221> MI S COFEATURE 
<222> (84) . . (84) 

<223> .X = Y or L 



<220> 

<221> MIS C_FEATURE 
<222> (85).. (85) 

<223> X s= S or A 



<220> 

<221> MIS COFEATURE 
<222> (89).. (89) 

<223> X m I or V 



<220> 

<221> MI S COFEATURE 

<222> (95) . . (95) 

<223> X = I or L 



<220> 

<221> MISC FEATURE 

<222> (99)7. (99) 

<223> X = V or G 



<220> 

<221> MIS COFEATURE 

<222> (114) . . (H4) 

<223> X = C or L 



<220> 

<221> MISC_FEATURE 

<222> (115) . . (115) 

<223> X m A or S 



<220> 

<221> MI S COFEATURE 

<222> (116) . . (116) 

<223> X 5= v or M 

<220> 

<221> MIS COFEATURE 
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<222> (117) . . (117) 
<223> X = V or T 



<220> 

<221> MIS COFEATURE 

<222> (118) . . (118) 

<223> X = R or C 



<220> 

<221> MIS COFEATURE 

<222> (122) . . (122) 

<223> X = F or P 



<220> 

<221> MIS COFEATURE 

<222> (125) . . (125) 

<223> X = L or V 



<220> 

< 2 2 1 > MIS COFEATURE 

<222> (126) . . (126) 

<223> X = A or V 



<220> 

<221> MIS COFEATURE 

<222> (128) . . (128) 

<223> X = S or A 



<220> 

< 2 2 1 > MIS COFEATURE 

<222> (131) . . (131) 

<223> M = amino acid 204 



<220> 

<221> MIS COFEATURE 

<222> (133) . . (133) 

<223> X = V or L or M 



<220> 

<221> MIS COFEATURE 

<222> (138) . . (138) 

<223> X m K or R 



<220> 

<221> MIS COFEATURE 

<222> (139) . . (139) 

<223> X == S or T 



WO 03/087351 



PCT/AU03/00432 



-8- 



<220> 

<221> MIS COFEATURE 

<222> (140) . . (140) 

<223> X = V or G 



<220> 

<221> MIS C_FEATURE 

<222> (141) . . (141) 

<223> X = Q or E 



<220> 

<221> MIS COFEATURE 

<222> (143) . . (143) 

<223> X = L or S or R 



<220> 

<221> MI S COFEATURE 

<222> (145) . . (145) 

<223> X = S or F 



<220> 

<221> MIS COFEATURE 

<222> (147) . . (147) 

<223> X = F or Y 



<220> 

< 2 2 1 :> MIS COFEATURE 

<222> (148) . . (148) 

<223> X = T or A 



<220> 

< 2 2 1 > MIS COFEATURE 

<222> (149) . . (149) 

<223> X s= A or S 



<220> 

<22 1> MIS C_FEATURE 

<222> (150) . . (150) 

<223> X = V or I 



<220> 

<221> MIS C_FEATURE 

<222> (151) . . (i5i) 

<223> X = T or C 

<220> 

<221> MIS COFEATURE 
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<222> (152) . . (152) 
<223> X a N or S 



<220> 

< 2 2 1 > MIS COFEATURE 

<222> (153) . . (153) 

<223> X = F or V 



<220> 

< 2 2 1 > MIS COFEATURE 

<222> (156) . . (156) 

<223> X = S or D 



<220> 

<221> MIS C__FEATURE 

<222> (157) . . (157) 

<223> X = L or V 



<220> 

<221> MIS COFEATURE 

<222> (164) . . (164) 

<223> X = N or Q 



<220> 

< 2 2 1 > MIS COFEATURE 

<222> (179) . . (179) 

<223> X m V or I 



<400> 2 



Ser Xaa Leu Ser Trp Leu Ser Leu Asp Val Ser Ala Ala Phe Tyr His 
15 10 15 



Xaa Pro Leu His Pro Ala Ala Met Pro His Leu Leu Xaa Gly Ser Ser 
20 25 30 



Gly Leu Xaa Arg Tyr Val Ala Arg Leu Ser Ser Xaa Ser Xaa Xaa Xaa 
35 40 45 



Asn Xaa Gin Xaa Xaa Xaa Xaa Xaa Xaa Leu His Xaa Xaa Cys Ser Arg 
50 55 60 



Xaa Leu Tyr Val Ser Leu Xaa Leu Leu Tyr Xaa Thr Xaa Gly Xaa Lys 
65 70 75 80 



Leu His Leu Xaa Xaa His Pro lie Xaa Leu Gly Phe Arg Lys Xaa Pro 
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10 



85 90 95 



Met Gly Xaa Gly Leu Ser Pro Phe Leu Leu Ala Gin Phe Thr Ser Ala 



105 



110 



He Xaa Xaa Xaa Xaa Xaa Arg Ala Phe Xaa His Cy S xaa Xaa Phe Xaa 

120 12 5 



Tyr Met Asp Asp Xaa Val Leu Gly Ala Xaa Xaa Xaa Xaa His Xaa Glu 

135 140 

Xaa Leu Xaa Xaa Xaa Xaa Xaa Xaa Xaa Leu Leu xaa Xaa Gly He His 

^•^^ 160 

Leu Asn Pro Xaa Lye Thr Lys Arg Trp Gly Tyr Ser Leu Asn Phe Met 
165 170 175 

Gly Tyr Xaa lie Gly 
180 



<210> 3 

<211> 23 

<212> DNA 

<213> artificial sequence 
<220> 

<223> OS1 primer 

<400> 3 

gcctcatttt gtgggtcacc ata 

<210> 4 

<211> 18 

<212> DNA 

<213> artificial sequence 
<220> 

<223> TTA3 primer 

<400> 4 

aaattcgcag tccccaaa 



<210> 5 

<211> 21 

<212> DNA 

<213> artificial sequence 
<220> 



23 



18 
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<223> JM primer 



<400> 5 

ttggggtgga gccctcaggc t 



21 



<210> 6 

<211> 18 

<212> DNA 

<213> artificial sequence 
<220> 

<22 3> TTA4 primer 

<400> 6 

gaaaattggt aacagcgg 18 

<210> 7 

<211> 20 

<212> DNA 

<213> artificial sequence 
<220> 

<223> OS2 primer 



<210> 8 

<211> 23 

<212> DNA 

<213> artificial sequence 
<220> 

<223> sense primer 

<400> 8 

gcctcatttt gtgggtcacc ata 23 

<210> 9 

<211> 20 

<212> DNA 

<213> artificial sequence 
<220> 

<223> antisense primer 



<400> 7 

tctctgacat actttccaat 



20 



<400> 9 

tctctgacat actttccaat 



20 



<210> 
<211> 
<212> 



10 
18 
DNA 
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<213> artificial sequence 
<220> 

<223> internal regions primer 
<400> 10 

tgcacgattc ctgctcaa 

18 

<210> 11 
<211> 20 
<212> DNA 

<213> artificial sequence 
<220> 

<223> internal regions primer 
<400> 11 

tttctcaaag gtggagacag 



20 



<210> 12 

<211> 18 

<212> DNA 

<213> artificial sequence 
<220> 

<223> PCI forward primer 

<400> 12 

99gaggagat taggttaa 



<210> 13 

<211> 20 

<212> DNA 

<213> artificial sequence 
<220> 

<22 3> PC2 reverse primer 

<400> 13 

ggcaaaaacg agagtaactc 



<210> 14 
<211> 42 
<212> DNA 



18 



20 



<213> artificial sequence 
<220> 

<223> HBV-specific molecular beacon primer 
<220> 

<221> mis cofeature 

<222> (42).. (42) 

<223> n = L 
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<400> 14 

cgcgtcctac tgttcaagcc tccaagctgt gacgcgdabc yn 



42 



<210> 


15 


<211> 


280 


<212> 


DNA 


<213> 


artificial sequence 


<220> 




<223> 


I LA 1 F, A-E 


<220> 




<221> 


misc feature 


<222> 


(215) . . (215) 


<223> 


n = any nucleotide 



<400> 15 
tggctcagtt 


tactagtgcc 


atttgttcag 


tggttcgtag ggctttcccc 


cactgtttgg 


60 


ctttcagtta 


tatggatgat 


gtggtattgg 


gggccaagtc 


tgtayagcay cttgagt ccc 


120 


tttttaccgc 


tgttaccaat 


tttcttttgt 


ctttgggtat 


acatttaaac 


cctaacaaaa 


180 


ctaaaagatg 


gggttactct 


ttacatttca 


tgggntatgt 


cattggatgt 


tatgggtcat 


240 


tgccacaaga 


tcacatcata 


cagaaaatca 


aagatggttt 






280 



<210> 16 

<211> 242 

<212> DNA 

<2 13 > artificial sequence 
<220> 

<223> I LA 2 F, A-E 



ctttcagtta tatggatgat gtggtattgg gggccaagtc tgtacagcat cttgagtccc 120 
tttttaccgc tgttaccaat tttcttttgt ctttgggtat acatttaaac cctaacaaaa 180 



<400> 16 
tggctcagtt 



tactagtgcc atttgttcag tggttcgtag ggctttcccc cactgtttgg 



60 



caaagagatg 



gggttactct ctaaatttta tgggttatgt cattggatgt tatgggtcct 



240 



tg 



242 



<210> 
<211> 
<212> 
<213> 



17 

277 

DNA 



artificial sequence 
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<220> 

<223> I LA 3 F, A-E 
<400> 17 



tggctcagtt tactagtgcc atttgttcag tggttcgtag ggctttcccc cactgtttgg 
ctttcagtta tatggatgat gtggtattgg gggccaagtc tgtacagcat cttgagtccc 
tttttaccgc tgttaccaat tttcttttgt ctttgggtat acatttaaac cctaacaaaa 
caaagagatg gggttactct ctaaatttta tgggttatgt cattggatgt tatgggtcct 
tgccacaaga acacatcata caaaaaatca aagaatg 



<210> 18 

<211> 237 

<212> DNA 

<213> artificial sequence 
<220> 

<223> IIA 4 F, A-E 

<400> 18 



tggctcagtt tactagtgcc atttgttcag tggttcgtag ggctttcccc cactgtttgg 
ctttcagtta tatggatgat gtggtattgg gggccaagtc tgtacagcat cttgagtccc 
tttttaccgc tgttaccaat tttcttttgt ctttgggcat acatttaaac cctaacaaaa 
ctaaaagatg ggggtactct ttaaatttca tgggatatgt cattggatgg tatgggg 



<210> 19 

<211> 336 

<212> PRT 

<213> artificial sequence 
<220> 

<223> Pol Trans Pre 1 
<220> 

< 2 2 1 > MIS COFEATURE 

<222> (11).. (11) 

<223> x = any amino acid 



<220> 

<221s> MIS COFEATURE 

<222> (17).. (17) 

<22 3> x = any amino acid 



<220> 

<221> MIS COFEATURE 

<222> (38).. (38) 

<223> x = any amino acid 



60 
120 
180 
240 
277 



60 
120 
180 
237 
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<220> 

< 2 2 1 > MIS COFEATURE 

<222> (46) . . (46) 

<223> x = any amino acid 



<220> 

<221> MIS COFEATURE 

<222> (50) . . (50) 

<223> x ss any amino acid 



<220> 

<221> MIS COFEATURE 

<222> (101) . . (101) 

<223> x « any amino acid 



<220> 

<2 2 1 > MIS COFEATURE 

<222> (208) . . (208) 

<223> x = any amino acid 



<220> 

<221> MIS COFEATURE 

<222> (295) . . (295) 

<223> x « any amino acid 



<400> 19 



Lys Leu Ala Ser Lys Ser Ala Ser Ser lie Xaa Gin Ser Pro Val Arg 
15 io 15 



Xaa Ala Ala Tyr Pro Ala Val Ser Thr Phe Glu Lys His Ser Ser Ser 
20 25 30 



Gly His Ala Val Glu Xaa His Asn Leu Pro Pro Asn Ser Xaa Arg Ser 
35 40 45 



Gin Xaa Glu Arg Pro Val Phe Pro Cys Trp Trp Leu Gin Phe Arg Asn 
50 55 -60 



Ser Lys Pro Cys Ser Asp Tyr Cys Leu Ser His lie Val Asn Leu Leu 
65 70 75 80 



Glu Asp Trp Gly 



Pro Cys Ala Glu His Gly Glu His His He Arg He 
85 90 95 
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Pro Arg Thr Pro Xaa Arg Val Thr Gly oly Val Phe L eu Val Asp Lys 



110 



Asn Pro His Asn Thr Ala Glu Ser Arg Leu Val Val Asp Phe Ser Gin 

125 



120 



Phe ser Arg Gly Asn Tyr Arg Val Ser Trp Pro Lys Phe ftla Val prQ 

135 140 

As, Leu Oln Ser Leu Thr Asn Leu Leu Ser Ser Asn Leu Ser Trp Leu 

155 160 

Ser Leu Asp Val Ser Ala Ala Phe Tyr His Leu Pro Leu His Pro Ala 

170 1?5 

Ala Met Pro His Leu Leu Val Glv s^r- m„ t 

180 7 f! Ser Gly Leu Ser ^9 Tyr Val 

185 190 

Ala Arg Leu Ser Ser Asn Ser Arg xle Phe Asn His Gin Arg Gly Xaa 

200 205 

Met Gin Asn Leu His Asp Tyr Cys Ser Arg Asn Leu Tyr Val Ser Leu 

220 

Leu Leu Leu Tyr Gin Thr Phe Gly Arg Lys Leu His Leu Tyr Ser His 

235 240 

Pro Xle He Leu Gly Phe Arg Lys Xle Pro Met Gly Val Oly L eu Ser 

250 255 

Pro Phe Leu Leu Ala Gin Phe Thr Ser Ala Xle Cys Ser Val Val Arg 

265 270 

Arg Ala Phe Pro His Cys Leu Ala Phe Ser Tyr Met Asp Asp Val Val 



280 



285 



Leu Gly Ala Lys Ser Val Xaa His Leu Glu 



295 



Ser Leu Phe Thr Ala Val 
300 



Thr Asn Phe Leu Leu Ser Lew rixr n. rr- ~ 
3 05 3^ Gly Ile Hls Leu Asn Pro 



315 



Asn Lys Thr 
320 
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Lys Arg Trp Gly Tyr Ser Leu His Phe Met Gly Tyr Val lie Gly Cys 
325 330 335 



<210> 20 
<211> 340 
<212> PRT 

<213> artificial sequence 
<220> 

<223> Pol Trans 2 
<400> 20 

His Thr-Thr Asn Phe Ala Ser Lys Ser Ala Ser Cys Leu His Gin Ser 
15 10 15 



Pro Val Arg Lys Ala Ala Tyr Pro Ala Val Ser Thr Phe Glu Lys His 
20 25 30 



Ser Ser Ser Gly His Ala Val Glu Phe His Asn Leu Pro Pro Asn Ser 
35 40 45 



Ala Arg Ser Gin Ser Glu Arg Pro Val Phe Pro Cys Trp Trp Leu Gin 
50 55 60 



Phe Arg Asn Ser Lys Pro Cys Ser Asp Tyr Cys Leu Ser Leu lie Val 
65 70 75 80 



Asn Leu Leu Glu Asp Trp Gly Pro Cys Ala Glu His Gly Glu His His 
85 90 \ 95 



lie Arg lie Pro Arg Thr Pro Ser Arg Val Thr Gly Gly Val Phe Leu 
100 105 no 



Val Asp Lys Asn Pro His Asn Thr Ala Glu Ser Arg Leu Val Val Asp 
115 120 125 

Phe Ser Gin Phe Ser Arg Gly Asn Tyr Arg Val Ser Trp Pro Lys Phe 

130 135 140 

Ala Val Pro Asn Leu Gin Ser Leu Thr Asn Leu Leu Ser Ser Asn Leu 
14 5 150 155 160 



Ser Trp Leu Ser Leu Asp Val Ser Ala Ala Phe Tyr His Leu Pro Leu 
165 170 175 
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His Pro Ala Ala Met Pro His Leu Leu Val 01y Ser Ser Qly Leu Ser 

185 190 

Arg Tyr val Ala Arg Leu Ser Ser Asn Ser Ar g He Leu Asn Asn Gla 

200 205 

His Gly Thr Met Pro Asp Leu His Asp Tyr Cys Ser Ar g Asn Leu Tyr 

215 220 

val ser Leu Leu Leu Leu Tyr Gin Thr Phe Gly Arg Lys Leu His Leu 

230 "5 240 

Tyr ser His Pro lie He Leu Gly Phe Arg Lys He Pro Met Gly Val 

250 255 

Gly Leu Ser Pro Phe Leu Leu Ala Gin Phe Thr Ser Ala He Cys Ser 

265 270 

Val Val Arg Arg Ala Phe Pro His Cys Leu Ala Phe Ser Tyr Met Asp 

280 285 



Asp val val Leu Gly Ala Lys Ser Val Gin His Leu Glu Ser Leu Phe 

295 300 

Thr Ala Val Thr Asn Phe Leu Leu Ser Leu Gly xle His Leu Asn Pro 

310 320 

Asn Lys Thr Lys ^ g Trp Gly ^ ger Leu ^ ^ ^ ^ ^ ^ 



330 



335 



lie Gly Cys Tyr 
340 



<210> 21 

<211> 344 

<212> PRT 

<213> artificial sequence 
<220> 

<223> Pol Trans 3 

<400> 21 



Leu Ala Gin Gly lie Leu Gin Asn Phe Ala Ser Lys Ser Ala ser Cys 



10 15 
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Leu His Gin Ser Pro Val Arg Lys Ala Ala Tyr Pro Ala Val Ser Thr 
20 * 25 ~ 30 



Phe Glu Lys His Ser Ser Ser Gly His Ala Val Glu Phe His Asn Leu 
35 40 45 



Pro Pro Asn Ser Ala Arg Ser Gin Ser Glu Arg Pro Val Phe Pro Cys 
50 55 60 



Trp Trp Leu Gin Phe Arg Asn Ser Lys Pro Cys Ser Asp Tyr Cys Leu 
65 70 75 80 



Ser Leu lie Val Asn Leu Leu Glu Asp Trp Gly Pro Cys Ala Glu His 
85 90 95 



Gly Glu His His He Arg lie Pro Arg Thr Pro Ser Arg Val Thr Gly 
100 105 * 110 



Gly Val Phe Leu Val Asp Lys Asn Pro His Asn Thr Ala Glu Ser Arg 
115 120 125 



Leu Val Val Asp Phe Ser Gin Phe Ser Arg Gly Asn Tyr Arg Val Ser 
130 135 140 



Trp Pro Lys Phe Ala Val Pro Asn Leu Gin Ser Leu Thr Asn Leu Leu 
145 150 155 160 



Ser Ser Asn Leu Ser Trp Leu Ser Leu Asp Val Ser Ala Ala Phe Tyr 
165 170 175 



His Leu Pro Leu His Pro Ala Ala Met Pro His Leu Leu Val Gly Ser 
180 185 190 



Ser Gly Leu Ser Arg Tyr Val Ala Arg Leu Ser Ser Asn Ser Arg He 
195 200 205 



Leu Asn Asn Gin His Gly Thr Met Pro Asp Leu His Asp Tyr Cys Ser 
210 215 220 



Arg Asn Leu Tyr Val Ser Leu Leu Leu Leu Tyr Gin Thr Phe Gly Arg 
225 230 235 240 



WO 03/087351 



PCT/AU03/00432 



20- 



I*. Leu His Leu Tyr Ser His Pro lie lie Leu Gly Phe Arg Lys He 



250 



255 



Pro Met Gly Val Gly Leu Ser Pro Phe Leu Leu Ala Gin Phe ThrSer 

265 270 

Ala He Cys Ser Val Val Arg Arg Ala Phe Pro His Cys Leu Ala Phe 

280 285 

Ser Tyr Met Asp Asp Val Val Leu Gly Ala Lys Ser Val Gin His Leu 

295 300 

Glu Ser Leu Phe Thr Ala Val Thr Asn Phe Leu Leu Ser Leu Gly He 



315 



320 



His Leu Asn Pro Asn Lys Thr Lys Arg Trp Gly Tyr 



— -y* ^9 rrp Gly Tyr Ser Leu Asn Phe 
325 33 0 



335 



Met Gly Tyr Val lie Gly Cys Tyr 
340 



<210> 22 

<211> 336 

<212> PRT 

<213> artificial sequence 
<220> 

<223> Pol Trans 4 
<220> 

< 2 2 1 > MI SC_FEATURE 

<222> (24).. (24) 

<223> x =any amino acid 



<400> 22 

Ala Ser Lys Ser Ala Ser Ser lie Tyr Gin Ser Pro Val Gly 



« 15 



Thr Ala 



Ala Tyr Pro Ala Val Ser Thr Xaa Glu Lys His Ser Ser Ser Gly His 

25 30 

Ala Val Glu Leu His Asn Leu prQ pro ^ ^ ^ 



40 45 



WO 03/087351 
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21 - 



Glu Arg Pro Val Phe Pro Cys Trp Trp Leu Gin Phe Arg Asn Ser Lys 
50 55 60 



Pro Cys Ser Asp Tyr Cys Leu Ser His lie Val Asn Leu Leu Glu Asp 
65 70 75 80 



Trp Gly Pro Cys Ala Glu His Gly Glu His His lie Arg He Pro Arg 
85 90 95 



Thr Pro Ala Arg Val Thr Gly Gly Val Phe Leu Val Asp Lys Asn Pro 
100 105 110 



His Asn Thr Ala Glu Ser Arg Leu Va~l Val Asp Phe Ser Gin Phe Ser 
115 12 0 125 



Arg Gly Asn Tyr Arg Val Ser Trp Pro Lys Phe Ala Val Pro Asn Leu 
130 135 140 



Gin Ser Leu Thr Asn Leu Leu Ser Ser Asn Leu Ser Trp Leu Ser Leu 
145 150 155 160 



Asp Val Ser Ala Ala Phe Tyr His Leu Pro Leu His Pro Ala Ala Met 
165 170 175 



Pro His Leu Leu Val Gly Ser Ser Gly Leu Ser Arg Tyr Val Ala Arg 
180 185 190 



Leu Ser Ser Asn Ser Arg He Phe Asn His Gin Arg Gly Asn Met Gin 
195 200 205 



Asn Leu His Asp Cys Cys Ser Arg Asn Leu Tyr Val Ser Leu Leu Leu 
210 215 220 



Leu Tyr Gin Thr Phe Gly Arg Lys Leu His Leu Tyr Ser His Pro lie 
225 230 235 240 



He Leu Gly Phe Arg Lys He Pro Met Gly Val Gly Leu Ser Pro Phe 
245 250 " 255 



Leu Leu Ala Gin Phe Thr Ser Ala He Cys Ser Val Val Arg Arg Ala 
260 265 270 



Phe Pro His Cys Leu Ala Phe Ser Tyr Met Asp Asp Val Val Leu Gly 



PCT/AU03/00432 



-22 



275 



280 



285 

Ala Lys Ser Val Gin His Leu Glu Ser Leu Phe Thr Ala 



290 XT r Pne Thr Ala Val Thr Asn 

295 300 

Phe Leu L eu Ser Leu Gly He His Leu Asn Pro Asn Lys Thr Lys Arg 

310 320 

Trp Gly Tyr Ser Leu Asn Phe Met Gly Tyr Val He Gly Trp Tyr Gly 



330 



335 



<210> 23 

<211> 226 

<212> PRT 

<213> artificial sequence 
<220> 

<223> HBsAg Trans of Pre 1 
<220> 

<221> MIS COFEATURE 

<222> (120) . . (120) 

<223> x « any amino acid 



<220> 

<221> MIS COFEATURE 

<222> (208) . . (208) 

<223> x = any amino acid 



<400> 23 

Met Glu Asn He Thr Ser Gly Phe Leu Gly Pro Leu Leu Val Leu Gin 



10 



15 



Ala Gly P he Phe Leu Leu Thr Arg lie Leu Thr lie Pro Gin Ser Leu 

2 5- 3 0 

Asp ser Trp Trp Thr Ser Leu Asn Phe Leu Gly Gly Thr Thr Val Cys 

40 45 

I-eu Gly G m Asn Ser Gin Ser Pro Thr Ser Asn His Ser Pro Thr Ser 



50 c S 

55 60 



Cys Pro Pro Thr Cys Pro Gly Tyr Arg Trp Met Cys Leu Arg Arg Phe 



70 . 7 c 

75 80 



WO 03/087351 
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Ile lie Phe Leu Phe lie Leu Leu Leu Cys Leu lie Phe Leu Leu Val 
85 90 95 



Leu Leu Asp Tyr Gin Gly Met Leu Pro Val Cys Pro Leu lie Pro Gly 
100 105 no 



Ser Ser Thr Thr Ser Ala Gly Xaa Cys Arg Thr Cys Thr Thr Thr Ala 
115 120 125 



Gin Gly Thr Ser Met Tyr Pro Ser Cys Cys Cys Thr Lys Pro Ser Asp 
13 0 135 140 



Gly Asn Cys Thr Cys He Pro He Pro Ser Ser Trp Ala Phe Gly Lys 
145 150 155 160 



Phe Leu Trp Glu Trp Ala Ser Ala Arg Phe Ser Trp Leu Ser Leu Leu 
165 170 175 



Val Pro Phe Val Gin Trp Phe Val Gly Leu Ser Pro Thr Val Trp Leu 
180 185 190 



Ser Val He Trp Met Met Trp Tyr Trp Gly Pro Ser Leu Tyr Ser Xaa 
195 200 205 



Leu Ser Pro Phe Leu Pro Leu Leu Pro He Phe Phe Cys Leu Trp Val 
210 215 220 



Tyr He 
225 



<210> 24 
<211> 309 
<212> PRT 

<213> artificial sequence 
<220> 

<223> HBsAg Trans of 2 
<400> 24 

Pro Pro Pro Ala Ser Thr Asn Arg Gin Ser Gly Arg Gin Pro Thr Pro 
15 10 15 



Leu Ser Pro Pro Leu Arg Asn Thr His Pro Gin Ala Met Gin Trp Asn 
20 25 30 



WO 03/087351 
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-24- 



Ser T hr Thr Phe Hi S Gin Thr Leu Gin Asp Pro Arg Val Arg Gly Leu 

40 45 

Tyr Phe Pro Ala G i y Gly s Ser Ser Gly ^ ^ ^ ^ ^ 

55 60 

Thr Thr Ala Ser Pro Leu Ser Ser lie Phe Ser Arg He Gl y Asp Pro 

75 80 

Ala Leu Asn Met Glu A S n He Thr Ser Gly Phe Leu Gly Pro Leu Leu 
85 50 95 

Val Leu Gin Ala Gly Phe Phe Leu Leu Thr Arg He Leu Thr lie Pro 

105 110. 

Gin Ser Leu Asp Ser Trp Trp Thr Ser Leu Asn Phe Leu Gly Gly Thr 

120 125 

Thr Val cys Leu Gly Gin Asn Ser Gin" Ser Pro Thr Ser Asn His Ser 

135 14Q 

Pro Thr Ser Cys Pro Pro Thr Cys Pro Gly Tyr Arg Trp Met Cys Leu 



155 



160 



Arg Arg Phe lie He Phe Leu Phe He Leu 



165 



170 



Leu Leu Cys Leu He Phe 
175 



Leu Leu val Leu Leu Asp Tyr Gin Gly Met Leu Pro Val Cys Pro Leu 

185 190 

He Pro Gly Ser Ser Thr Thr Ser Thr Gly Pro Cys Arg Thr Cys Met 

200 2Q5 

Thr Thr Ala Gin Gly Thr Ser Met Tyr Pro Ser Cys Cys Cys Thr Ly S 

215 220 

Pro Ser Asp Gly Asn Cys Thr Cvs Tl<=> ti « 

225 ,4 n ° Ile Pro Ser Ser Tr P Ala 

230 "5 240 

Phe Gly Lys Phe Leu Trp Glu Trp Ala Ser Ala Arg Phe Ser Trp Leu 



250 



255 



WO 03/087351 
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25 



Ser Leu Leu Val Pro Phe Val Gin Trp Phe Val Gly Leu Ser Pro Thr 
260 265 270 



Val Trp Leu Ser Val He Trp Met Met Trp Tyr Trp Gly Pro Ser Leu 
275 280 " 285 



Tyr Ser He Leu Ser Pro Phe Leu Pro Leu Leu Pro He Phe Phe Cys 
290 295 300 



Leu Trp Val Tyr He 
305 



<210> 25 

<211> 309 

<212> PRT 

<213> artificial sequence 
<220> 

<223> HBsAg Trans of 3 

<400> 25 

Pro Pro Pro Ala Ser Thr Asn Arg Gin Ser Gly Arg Gin Pro Thr Pro 
1 5 -io " 15 



Leu Ser Pro Pro Leu Arg Asn Thr His Pro Gin Ala Met Gin Trp Asn 
20 25 30 



Ser Thr Thr Phe His Gin Thr Leu Gin Asp Pro Arg Val Arg Gly Leu 
35 4 0 45 



Tyr Phe Pro Ala Gly Gly Ser Ser Ser Gly Thr Val Asn Pro Val Leu 
50 55 60 



Thr Thr Ala Ser Pro Leu Ser Ser He Phe Ser Arg He Gly Asp Pro 
65 70 75 80 



Ala Leu Asn Met Glu Asn He Thr Ser Gly Phe Leu Gly Pro Leu Leu 
85 90 95 



Val Leu Gin Ala Gly Phe Phe Leu Leu Thr Arg He Leu Thr He Pro 
100 105 ^ 110 



Gin Ser Leu Asp Ser Trp Trp Thr Ser Leu Asn Phe Leu Gly Gly Thr 
115 120 125 



WO 03/087351 
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Thr val cys Leu Gly Gin Asn Ser Gin Ser Pro Thr Ser Asn His Ser 

135 14Q 



Pro Thr Ser Cys Pro Pro Thr Cys Pro Gly Tyr Arg Trp Met Cys Leu 

155 160 

Arg Arg Phe He lie Phe Leu Phe He Leu Leu Leu Cys Leu He Phe 



170 



175 

Leu Leu Val Leu Leu Asp Tyr Gin Gly Met Leu Pro Val 



180 Y U Fro Val °y s Pro L ©u 

185 190 

He Pro Gly Ser Ser Thr Thr Ser Thr Gly Pro Cys Arg Thr Cys Met 

200 205 

Thr Thr Ala Gin Gly Thr Ser Met Tyr Pro Ser Cys Cys Cys Thr Lys 

215 220 

Pro Ser Asp Gly Asn Cys Thr Cys He Pro He Pro Ser Ser Trp Ala 

235 240 

Phe Gly Lys Phe Leu Trp Glu Trp Ala_Ser Ala Arg Phe Ser Trp Leu 

250 255 

Ser Leu Leu Val Pro Phe Val Gin Trp Phe Val Gly Leu Ser Pro Thr 

265 270 

Val Trp Leu Ser Val He Trp Met Met Trp Tyr Trp Gly Pro Ser Leu 

280 285 

Tyr Ser He Leu Ser Pro Phe Leu Pro Leu Leu Pro He Phe Phe Cys 



295 300 



Leu Trp val Tyr lie 
3 05 



<210> 26 

<211> 309 

<212> PRT 

<213> artificial sequence 



<220> 

<223> HBsAg Trans of 4 



WO 03/087351 
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<220> 

< 2 2 1 > MIS COFEATURE 

<222> (21) . . (21) 

<223> x = any amino acid 



<220> 

<221> MIS COFEATURE 

<222> (46) . . (46) 

<223> x = any amino acid 



<400> 26 

Pro Pro Pro Pro Ser Thr Asn Arg Gin Ser Gly Arg Gin Pro Thr Pro 
15 10 ~ 15 



Leu Ser Pro Pro Xaa Arg Asn Thr His Pro Gin Ala Met Gin Trp Asn 
20 25 3 0 



Ser Thr Thr Phe His Gin Thr Leu Lys Asp Pro Arg Val Xaa Gly Leu 
35 40 45 



Tyr Phe Pro Ala Gly Gly Ser Ser Ser Gly Thr Val Asn Pro Val Pro 
50 55 60 



Thr Thr Ala Ser Pro lie Ser Ser lie Phe Ser Arg He Gly Asp Pro 
65 70 75 ~ 80 



Ala Leu Asn Met Glu Asn He Thr Ser Gly Phe Leu Gly Pro Leu Leu 
85 90 " 95 



Val Leu Gin Ala Gly Phe Phe Leu Leu Thr Arg He Leu Thr He Pro 
100 105 110 



Gin Ser Leu Asp Ser Trp Trp Thr Ser Leu Asn Phe Leu Gly Gly Thr 
115 120 125 



Thr Val Cys Leu Gly Gin Asn Ser Gin Ser Pro Thr Ser Asn His Ser 
130 135 140 



Pro Thr Ser Cys Pro Pro Thr Cys Pro Gly Tyr Arg Trp Met Cys Leu 
145 150 155 160 



Arg Arg Phe He He Phe Leu Phe He Leu Leu Leu Cys Leu He Phe 
165 170 175 



PCT/AU03/00432 
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*« L«U V.! jj. leu „ ^ QlD ^ ^ ^ ^ ^ 



185 190 



He Pro g sar ser „ „ s Ma Gly Tir ^ ^ 

205 

»r Ala Ma Sln 01y Thr „ et ^ ^ sm ^ ^ ^ 

220 

Pro Ser Asp Gly Asn Cys Thr Cvs He p w tt « 

225 2 l Q inr Ile Pr ° He Pro Ser Ser Trp Ala 

235 240 

- «y ly3 Pte jj. Tlp olu „ Ma ua ^ ^ s ^ ^ l ^ 

*r ^ ^ V.l Pro p ie val sla phe ^ ^ ^ ^ 

265 270 
Val Trp jj. S5r Val lle Ttp ^ ^ ^ ^ ^ 

280 285 

*r Ser He Leu Ser Pro P j Leu Pro Leu ^ ^ ^ ^ ^ 

300 



Leu Trp Ala Tyr lie 
305 



<210> 27 
<211> 656 

<212> DNA 

<213> artificial sequence 

<220> 

<223> SO 

<220> 

< 2 2 1 > mis c_f e a t ur e 

<222:> (561) . . (561) 

<223> n o any nucleotide 

<400> 27 



c 5 ca 3 a 3t « a 3 a«a 3t99 tggacltct= Ccaattttcg ^ 
tt 33 =c,.a. «c 3 „ gtcc oea . cet „ a atcaotcaeo aace[eotsc ^ 
3t oc t33tt a t c 3ct33 , tg tgtctgog3c stttcatoat cctcctcttc 
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-29- 










cttcttatta 


crt trfct cfcric" 


aftatcaafla 


tatgttgccc 


gtttgtcctc 


240 




atcctcaacc 

Ck I— w w lo w d O W k_ 


ej. Vo way *o auyy 


aaccatocca 


aacctgcacg actcctgctc 


300 




tacaattccc 


tcatcrttact 


gtaccaaacc 


ttcggacgga 


aattgcacct 


360 


crt* at* 1" cp cat" 


cccafccatcc 

W <m* lo CI 1— O CL w \o> Vo 


t crcfcrc 1 1 1 ccr 


aaaaattcct 


atgggagtgg gcctcagccc 


420 




y ^ ay l l» u a. 


c t a crt - cr c c a t" 

w Vo OM Lo y >w wd lo* 


+- f crt* t cacrta 


gttcgtaggg ctttccccca 


480 


ctgtctggct 


tttagttata 


tggatgatgt 


ggtattgggg 


gccaagtctg 


tatcgcatct 


540 


tgagtccctt 


tttaccgctg 


ntaccaattt 


tcttttgtct 


ttgggtatac 


atttaaaccc 


600 


taacaaaaca 


aaaagatggg 


gttactccct 


acattttatg 


ggctatgtca 


ttggat 


656 


<210> 28 
<211> 625 
<212> . DNA 

<213> artificial sequence 










<220> 
<223> S6 














<220> 

<221> mis cofeature 

<222> (10) . . (10) 

<223> n = any nucleotide 










<400> 28 
ttactcaccn 


acctcctgtc 


ctccaacttg 


t* fpffrni' t* a t" 


cgctggatgt 


gtctgcggcg 




ttttatcatc 


ttcctcttca 


tcctgctgct 




ttcttgttgg 


ttcttctgga 




ctgtcaaggt 


atgttgcccg 


tttgtcctct 


ctct L. HoL-ay y a. 


tcctcaacca 


ccagcagggg 


18 0 

J- O \J 


accatgccga 


acctgcacga 


ctcctgctca 


a crcra a c r* t~ c *?~ 
c*.y y glclo ^o u^o u 


acggttccct 


catgttgctg 


240 


taccaaacct 


tcggacggaa 


attgcacctg 




ccatcatcct 


gggctttcgg 


300 


aaaattccta 


tgggagtggg 


cctcagcccg 


fcttrhra t*ocf 


ctcagtttac 


tagtgccatt 


360 


tgttcagtgg 


ttcgtagggc 


tttcccccac 


t'crt" ct-rrr-r't* 1* 
Ho L.y y o u to 


ttggttatgt 


ggatgatgtg 


42 0 


gtattggggg 


ccaagtctgt 


atcgcatctt 


y cty LULL LU L 


ttaccgctgt 


taccaatttt 


480 


cttttgtctt 


tgggtataca 


tttaaatcct 


aacaaaacaa 


aaagatgggg 


ttactcccta 


540 


cattttatgg 


gctatgtcat 


tggatgtcat 


gggtccttgc 


cacaagaaca 


catcagacaa 


600 


aaaatcaaag 


aatgttttag 


aaaac 








625 



<210> 29 



PCT/AU03/00432 



30- 



<211> 1033 

<212> DNA 

<213> artificial sequence 

<220> 

<223> SB 

<400> 29 



tgccccttct gcctccacca atcgccagtc aggaaggcag cctaccccgc tgtctccacc 
tttgagagac actcatcctc aggccatgca gtggaactca acaaccttcc accaaactct 
gcaagatcoc agagtgaaag gcctgtattt ccctgctggt ggctccagtt caggaacagt 
aaaccctgtt ccgactactg cctctcactc atcgtcaatc ttctcgagga ttggggtccc 
tgcgctgaac atggagaaca tcacatcagg actcctagga ccccttctcg tgttacaggc 
ggggtttttc ttgttgacaa gaatcctcac aataccgcag agtctagact =gtgg t gg ac 
ttctctcaat tttcgagggg ggactaccgt gtgtcttggc caaaattcgc agtccccaac 
ctccaatcac tcaccaacct cctgtcctcc aacttgtcct ggttatcgct ggatgtgtct 
gcggcgtttt atcatcttcc tcttcatcct gctgctatgc ctcatcttct tgttggttct 
tctggaotgt caaggtatgt tgcccgtttg tcctctaatt ccaggatcct caaccaccag 
caggggacca tgccgaacot gcacgactcc tgctcaagga acctctacgg ttccctcatg 
ttgctgtacc aaaccttcgg acggaaattg cacctgtatt cccatcccat catcctgggc 
tttcggaaaa ttcctatggg agtgggcctc agcccgtttc tcatggotca gtttactagt 
gccatttgtt cagtggttcg tagggctttc ccccactgtc tggcttttgg ttatgtggat 
gatgtggtat tgggggccaa gtctgtatcg catcttgagt ccctttttac cgctgttacc 
aattttcttt tgtctttggg tatacattta aatcctaaca aaacaaaaag atggggttac 
tccctacatt ttatgggcta tgtcattgga tgtcatgggt ccttgccaca agaacacatc 
agacaaaaaa tea 



<210> 30 

<211> 1100 

<212> DNA 

<213> artificial sequence 
<220> 

<223> S12 

<400> 30 



ttttggggag ccctcaggct cagggcatat tacaaactct gecagcaaat ccacctcctg 
cctccaccaa tcgccagtca ggaaggcagc ctaccccgct gtctccacct ttgagagaoa 



60 
12 0 
180 
240 
300 
350 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1033 



60 
120 
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ctcatcctca ggccatgcag tggaactcaa caaccttcca ccaaactctg caagatccca 180 

gagtgaaagg cctgtatttc cctgctggtg gctccagttc aggaacagta aaccctgttc 240 

cgactactgc ctctcactca tcgtcaatct tctcgaggat tggggtccct gcgctgaaca 3 00 

tggagaacat cacatcagga ctcctaggac cccttctcgt gttacaggcg gggtttttct 360 

tgttgacaag aatcctcaca ataccgcaga gtctagactc gtggtggact tctctcaatt 420 

ttcgaggggg gactaccgtg tgtcttggcc aaaattcgca gtccccaacc tccaatcact 480 

caccaacctc ctgtcctcca acttgtcctg gttatcgctg gatgtgtctg cggcgtttta 54 0 

tcatcttcct cttcatcctg ctgctatgcc tcatcttctt gttggttctt ctggactgtc 600 

aaggtatgtt gcccgtttgt cctctaattc caggatcctc aaccaccagc aggggaccat 660 

gccgaacctg cacgactcct gctcaaggaa cctctacggt tccctcatgt tgctgtacca 720 

aaccttcgga cggaaattgc acctgtattc ccatcccatc atcctgggct ttcggaaaat 780 

tcctatggga gtgggcctca gcccgtttct catggctcag tttactagtg ccatttgttc 840 

agtggttcgt agggctttcc cccactgtct ggcttttggt tatgtggatg atgtggtatt 900 

gggggccaag tctgtatcgc atcttgagtc cctttttacc gctgttacca attttctttt 960 

gtctttgggt atacatttaa atcctaacaa aacaaaaaga tggggttact ccctacattt 102 0 

tatgggctat gtcattggat gtcatgggtc cttgccacaa gaacacatca gacaaaaaat 108 0 

caaagaatgt tttagaaaac 1100 

<210> 31 

<211> 987 

<212> DNA 

<213> artificial sequence 
<220> 

<223> S15 
<220> 

<221> mis cofeature 

<222> (329) . . (329) 

<223> y = any nucleotide 

<220> 

<22l> mis cofeature 

<222> (943) . . (943) 

<223> y = any nucleotide 



<400> 31 
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tacaaacttt gccagcaaat ccacctcctg cctccaccaa tcgccagtca ggaaggcagc 
ctaccccgct gtctccacct ttgagagaca ctcatcctca ggccatgcag tggaactcaa 
caaccttcca ccaaactctg caagatccca gagtgaaagg cctgtatttc cctgctggtg 
gctccagttc aggaacagta aaccctgttc cgactactgc ctctcactca tcgtcaatct 
tctcgaggat tggggtccct gcgctgaaca tggagaacat cacatcagga ctcctaggac 
cccttctcgt gttacaggcg gggtttttyt tgttgacaag aatcctcaca ataccgcaga 
gtctagactc gtggtggact tctctcaatt ttcgaggggg gactaccgtg tgtcttggcc 
aaaattcgca gtccccaacc tccaatcact caccaacctc ctgtcctcca acttgtcctg 
gttatcgctg gatgtgtctg cggcgtttta tcatcttcct cttcatcctg ctgctatgcc 
tcatcttctt gttggctcta ctggactgtc aaggtatgtt gcccgtttgt cctctaattc 
caggatcctc aaccaccagc aggggaccat gccgaacctg cacgactcct gctcaaggaa 
cctctacggt tccctcatgt tgctgtacca aaccttcgga cggaaattgc acctgtattc 
ccatcccatc atcctgggct ttcggaaaat tcctatggga gtgggcctca gcccgtttct 
catggctcag tttactagtg ccatttgttc agtggttcgt agggctttcc cccactgtct 
ggcttttggt tatgtggatg atgtggtatt gggggccaag tctgtatcgc atcttgagtc 
cctttttacc gctgttacca attttctttt gtctttgggt atrcatttaa atcctaacaa 
aacaaaaaga tggggttact ccctaca 



<210> 32 

<211> 350 

<212> PRT 

<213> artificial sequence 
<220> 

<223> Pol Trans SO 
<220> 

<221> MIS COFEATURE 

<222> (3097. . (309) 

<223> x = any amino acid 



<220> 

<221> MIS COFEATURE 

<222> (345) . . (345) 

<223> x = any amino acid 



<400> 32 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
987 
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Ser Gly His Thr Thr Asn Phe Ala Ser Lys Ser Thr Ser Cys Leu His 
1 5 10 15 



Gin Ser Pro Val Arg Lys Ala Ala Tyr Pro Ala Val Ser Thr Phe Glu 
20 25 30 



Arg His Ser Ser Ser Gly His Ala Val Glu Leu Asn Asn Leu Pro Pro 
35 40 45 



Asn Ser Ala Arg Ser Gin Ser Glu Arg Pro Val Phe Pro Cys Trp Trp 
50 55 60 



Leu Gin Phe Arg Asn Ser Lys Pro Cys Ser Asp Tyr Cys Leu Ser Leu 
65 70 75 80 

lie Val Asn Leu Leu Glu Asp Trp Gly Pro l^ys Ala Glu His Gly Glu 
85 90 " 95 



His His lie Arg Thr Pro Arg Thr Pro Ser Arg Val Thr Gly Gly Val 
100 105- 110 



Phe Leu Val Asp Lys Asn Pro His Asn Thr Ala Glu Ser Arg Leu Val 
115 120 125 



Val Asp Phe Ser Gin Phe Ser Arg Gly Asp Tyr Arg Val Ser Trp Pro 
130 135 140 



Lys Phe Ala Val Pro Asn Leu Gin Ser Leu Thr Asn Leu Leu Ser Ser 
145 150 155 160 



Asn Leu Ser Trp Leu Ser Leu Asp Val Ser Ala Ala Phe Tyr His Leu 
165 170 175 



Pro Leu His Pro Ala Ala Met Pro His Leu Leu Val Gly Ser Ser Gly 
180 185 190 



Leu Ser Arg Tyr Val Ala Arg Leu Ser Ser Asn Ser Arg lie Leu Asn 
195 200 — 205 

His Gin His Gly Thr Met Pro Asn Leu His Asp Ser Cys Ser Arg Asn 
210 215 220 



Leu Tyr Gly Ser Leu Met Leu Leu Tyr Gin Thr Phe Gly Arg Lys Leu 
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225 230 



235 



240 



His Leu Tyx Ser His ,ro IXe He fee ol y P h . Ar g lys Ile pro ^ 

250 255 

«y vex 01y ^ ser Pro phe Leu Ma Gla ^ ^ 

265 270 

<*s Ser vex v,l Ar 3 „, Ala p*e Pro u . ^ Leu u , phe _ 

280 285 

«et JSP Asp v,x v.X Leu Ma Lys s „ ^ _ ^ ^ 

295 300 

Leu P., », AX, X a, jjj as. Pfce Leu Leu Ser Leu 01y He His Leu 

315 320 
Asn Pro Asn Lys ^ Lys ^ Trp flly ^ ^ ^ ^ ^ ^ ^ 



330 335 



-ryr Val lie Gly Cys His Gly Ser Xaa. Pro Gin Glu His He 



<210> 33 

<211> 181 

<212> PRT 

<213> artificial sequence 
<220> 

<223:> Pol Trans S6 



345 



350 



<400s> 33 



Ser Asn Le u Ser Trp Leu Ser Leu A sp Val Ser Ala Ala Phe Tyr His 

10 15 

Leu Pro Leu His Pro Ala Ala Met Pm ix-i « t 

2q -La Ala Met Pro His Leu Leu Val Gly ser Ser 

25 30 
Sly Leu ser Arg ^ Val Ala Ar g Leu Ser Ser Asn Ser Ar g He 



40 



-n His Gin Gin Gly T nr Met Pro Asn Leu His Asp Ser Cys Ser Ar g 

" 60 



WO 03/087351 
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Asn Leu Tyr Gly Ser Leu Met Leu Leu Tyr Gin Thr Phe Gly Arg Lys 
55 70 75 80 

Leu His Leu Tyr Ser His Pro He He Leu Gly Phe Arg Lys He Pro 
85 90 ~ 95 



Met Gly Val Gly Leu Ser Pro Phe Leu Met Ala Gin Phe Thr Ser Ala 
100 105 no 

He Cys Ser Val Val Arg Arg Ala Phe Pro His Cys Leu Ala Phe Gly 
115 120 ~ 125 



Tyr Val Asp Asp Val Val Leu Gly Ala Lys Ser Val Ser His Leu Glu 
130 135 140 



Ser Leu Phe Thr Ala Val Thr Asn Phe Leu Leu Ser Leu Gly He His 
145 150 155 160 

Leu Asn Pro Asn Lys Thr Lys Arg Trp Gly Tyr Ser Leu His Phe Met 
165 170 175 

Gly Tyr Val He Gly 
180 



<210> 34 

<211> 340 

<212> PRT 

<213> artificial sequence 
<220s> 

<223> Pol Trans S8 

<400> 34 

Cys Pro Phe Cys Leu His Gin Ser Pro Val Arg Lys Ala Ala Tyr Pro 
1 5 io is 

Ala Val Ser Thr Phe Glu Arg His Ser Ser Ser Gly His Ala Val Glu 
20 25 30 

Leu Asn Asn Leu Pro Pro Asn Ser Ala Arg Ser Gin Ser Glu Arg Pro 
35 40 45 

Val Phe Pro Cys Trp Trp Leu Gin Phe Arg Asn Ser Lys Pro Cys Ser 
50 55 so 



WO 03/087351 
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Ajp Tyr Cys Leu Ser Leu He Val Asn Leu Leu Glu Asp Trp oly Pro 

75 80 

Cys Ala Glu His Gly Olu His His lle Ar g Thr Pro ^ Thr prQ Sgr 



95 



Arg val Thr Gly Gly Val Phe Leu Val' Asp Lys 
100 * 



105 



Ala Glu Ser Arg Leu Val Val Asp Phe Ser Gin 



12 0 



Asn Pro His Asn Thr 
110 



Phe Ser Arg Gly Asp 
125 



ryr Arg val Ser Trp Pro L phe ^ ^ prQ ^ ^ ^ ^ 

1J5 140 

Thr Asn Leu Leu Ser Ser Asn Leu Ser Trp Leu Ser Leu Asp Val Ser 



160 



Ala Ala Phe Tyr His Leu Pro Leu His 



165 



Pro Ala Ala Met Pro His Leu 



170 



175 



Leu Val Gly Ser Ser Gly Leu Ser Aro Tvr v a i * 

180 fff ^ Val Ala ^9 Leu Ser Ser 



185 



190 



Asn ser Arg He Leu Asn His Gin Gln'oiy Thr Met Pro Asn Leu His 



205 



Asp ser Cys Ser Arg Asn Leu Tyr Gly Ser Leu Met Leu Leu Tyr Gin 

^" 220 



Thr Phe Gly Arg Lys Leu His Leu Tyr Ser His Pro Xle He Leu Gly 

235 240 

Phe Arg Lys He Pro Met oly Val Gly Leu Ser Pro Phe Leu Met Ala 

250 255 

Gin Phe Thr Ser Ala He Cys Ser Val Val Arg Arg Ala Phe Pro His 

265 270 

Cys Leu Ala Phe Gly Tyr Val Asp Asp Val Val Leu Gly Ala Lys Ser 



280 



285 



WO 03/087351 



PCT/AU03/00432 



-37- 



Ho LSU Ph£ Thr Val Thr Asn Leu Leu 

295 300 

Ser Leu Gly He His Leu Asn Pro Asn Lys Thr Lys Arg Trp Gly Tyr 

310 315 320 

Ser Leu His Phe Met Gly Tyr Val lie Gly Cys His Gly Ser Leu 



325 



Pro 
335 



Gin Glu His He 
340 



<210> 35 

<211> 340 

<212> PRT 

<213> artificial sequence 
<220> 

<223> Pol Trans S12 



<400> 35 

Ser Gly His He Thr Asn Ser Ala Ser Lys Ser Thr Ser Cys Leu 



His 

10 15 



Gin Ser Pro Val Arg Lys Ala Ala Tyr Pro Ala Val Ser Thr Phe Glu 
20 25 30 



Arg His Ser Ser Ser Gly His Ala Val Glu Leu Asn Asn Leu Pro Pro 
35 40 ~ 45 

Asn Ser Ala Arg Ser Gin Ser Glu Arg Pro Val Phe Pro Cys Trp Trp 

55 60 

Leu Gin Phe Arg Asn Ser Lys Pro Cys Ser Asp Tyr Cys Leu Ser Leu 

70 75 80 

He Val Asn Leu Leu Glu Asp Trp Gly Pro Cys Ala Glu His Gly Glu 
85 90 95 

His His lie Arg Thr Pro Arg Thr Pro Ser Arg Val Thr Gly Gly val 
100 105 no 

Phe Leu Val Asp Lys Asn Pro His Asn Thr Ala Glu Ser Arg Leu Val 
115 120 i2S 



WO 03/087351 
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Val Asp Phe Ser Gin Phe Ser Arg Gly Asd Tvr a™, a 

13 0 n , a y Asp 1 y r ^9 Val Ser Trp Pro 

135 140 

JJJ Phe Ala val Pro Asn Leu Gin Ser Leu Thr Asn Leu Leu Ser Ser 

155 160 

Asn Leu Ser Trp Leu Ser Leu Asp Val Ser Ala Ala Phe Tyr His Leu 



170 



175 



Pro Leu His Pro Ala Ala Met Pro His.Leu Leu Val Gly Ser Ser Gly 

185 190 



180 



to s " £ *>* val "* »* -? s « «« «- s« ^ Ile Leu ^ 

-40 ° 205 

His Gin Gin Gly T hr Met Pro Asn Leu His Asp Ser Cys Ser Ar g Asn 

220 

S *** LSU 55 LeU L - ^ «n Thr Phe Gly Arg Lys Leu 

23 5 



240 



His Leu Tyr Ser His Pro lie lie Leu Gly Phe Arg Lys Xle Pro Met 

250 255 



«y v.! «, lj. sa, «, p ha Leu „ Ua 01 „ phe ^ ser Ma 

4265 270 

cys ser val v.! ^ Ma > ^o-Hi, cys u. ». Phe 01y ^ 

280 285 

VI Jap Asp Val v.! L a„ Ma Ly . s „ val Sm ^ 

295 300 

jeu Phe Thr Ala Val Thr Asn Phe Leu Leu Ser Leu Gly He His Leu 

315 320 

Asn Pro Asn Lys Thr Lys Arg Trp G ly Tyr Ser Leu His Phe Met Gly 



335 



Tyr Val lie Gly 
340 
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<210> 36 

<211> 328 

<212> PRT 

<213> artificial sequence 
<220> 

<223> Pol Trans S15 
<220> 

<221> MIS COFEATURE 

<222> (110) . . (110) 

<223> x = any amino acid 



<220> 

< 2 2 1 > MI S COFEATURE 

<222> (314) . . (314) 

<223> x = any amino acid 



<400> 36 

Thr Asn Phe Ala Ser Lys Ser Thr Ser Cys Leu His Gin Ser Pro Val 
1 5 io is 



Arg Lys Ala Ala Tyr Pro Ala Val Ser Thr Phe Glu Arg His Ser Ser 
20 25 30 



Ser Gly His Ala Val Glu Leu Asn Asn Leu Pro Pro Asn Ser Ala Arg 
35 40 45 

Ser Gin Ser Glu Arg Pro Val Phe Pro Cys Trp Trp Leu Gin Phe Arg 
50 55 60 

Asn Ser Lys Pro Cys Ser Asp Tyr Cys Leu Ser Leu lie Val Asn Leu 
65 70 _ 75 80 

Leu Glu Asp Trp Gly Pro Cys Ala Glu His Gly Glu His His lie Arg 
85 90 95 

Thr Pro Arg Thr Pro Ser Arg Val Thr Gly Gly Val Phe Xaa Val Asp 
100 105 110 

Lys Asn Pro His Asn Thr Ala Glu Ser Arg Leu Val Val Asp Phe Ser 
115 120 ~ 125 



Gin Phe Ser Arg Gly Asp Tyr Arg Val Ser Trp Pro Lys Phe Ala Val 
130 135 140 



PCT/AU03/00432 
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Pro Asn Leu Gin Ser Leu Thr Asn Leu Leu Ser Ser Asn Leu Ser Trp 

155 160 

Leu ser Leu Asp jjl Ser A l a AIa Phe ^ His Leu pro ^ 

170 175 

Ala Ala Met Pro His Leu Leu Val Gly Ser ^ Qly Leu ger ^ 

185 190 

val Ala Arg Leu Ser Ser Asn Ser Arg xie Leu Asn His Gin Gin Gly 

^ 00 205 

Thr Met Pro Asn Leu His Asp Ser Cys Ser Arg Asn Leu Tyr Gly Ser 

215 - 220 

Leu Met Leu Leu Tyr Gin Tnr Phe Gly Arg Lys Leu His Leu Tyr Ser 

235 240 

His Pro lie Xle Leu Gly Phe Arg Lys lie Pro Met Gly Val Gly Le u 

Ser Pro Pne Leu Met Ma Gin Phe Thr Ser Ala xle Cys Ser Val Val 

265 270 

«. «J *. Pro Hi, c* s jj. Ua Phe oly ^ val Aap 

280 285 

Val Leu Gly A l a Lys Ser Val Ser His Leu Glu Ser Leu Phe Thr Ala 

295 300 

Val Thr Asn Phe Leu Leu Ser Leu Glv x as a t 

3 05 310 ^ y Xaa Hls ^eu Asn Pro Asn Lys 



310 315 

315 320 



Thr Lys Arg Trp Gly Tyr Ser Leu 
325 



<210> 37 

<211> 197 

<212> PRT 

<213> artificial sequence 
<220> 

<223> HBsAg Trans of SO 



WO 03/087351 
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41 



<220> 

<2 21> MI S COFEATURE 

<222> (187) . . (187) 

<223> x = any amino acid 



<400> 37 



Gin Ser Leu Asp Ser Trp Trp Thr Ser Leu Asn Phe Arg Gly Gly Thr 
1 5 10 15 



Thr Val Cys Leu Gly Gin Asn Ser Gin Ser Pro Thr Ser Asn His Ser 
20 25 30 



Pro Thr Ser Cys Pro Pro Thr Cys Pro Gly Tyr Arg Trp Met Cys Leu 
35 40 45 



Arg Arg Phe lie lie Phe Leu Phe lie Leu Leu Leu Cys Leu He Phe 
50 55 ~ 60 



Leu Leu Val Leu Leu Asp Cys Gin Gly Met Leu Pro Val Cys Pro Leu 
65 70 75 80 

He Pro Gly Ser Ser Thr Thr Ser Thr Gly Pro Cys Arg Thr Cys Thr 

85 90 " ~ 95 



Thr Pro Ala Gin Gly Thr Ser Thr Val Pro Ser Cys Cys Cys Thr Lys 
100 105 "* 110 



Pro Ser Asp Gly Asn Cys Thr Cys He Pro He Pro Ser Ser Trp Ala 
115 12 0 125 



Phe Gly Lys Phe Leu Trp Glu Trp Ala Ser Ala Arg Phe Ser Trp Leu 
130 135 140 



Ser Leu Leu Val Pro Phe Val Gin Trp^Phe Val Gly Leu Ser Pro Thr 
145 150 155 160 



Val Trp Leu Leu Val He Trp Met Met Trp Tyr Trp Gly Pro Ser Leu 
165 170 175 



Tyr Arg He Leu Ser Pro Phe Leu Pro Leu Xaa Pro He Phe Phe Cys 
180 185 190 



Leu Trp Val Tyr He 
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195 



<210> 38 

<211> 161 

<212> PRT 

<213> artificial sequence 
<220> 

<223> HBsAg Trans of S6 

<400> 38 



Pro Pro Thr cy S Pro Gly ^ ^ Trp ^ ^ ^ 

10 15 
Xle Phe Leu jj. n . Leu Leu Leu ^ ^ ^ ^ v ^ ^ 

25 30 

— *=P cys «, My Mee Leu val ^ pro ^ ue ^ s ^ 

40 45 
Ser ,T ^ ^ 9 Gly !?> ^ ^ Cys Thr T hr Pro Ala Qln 



Gly Thr Ser Thr Val Pro Ser Cys Cys Cys Thr 



70 



75 



Lys Pro Ser Asp Gly 



80 



— cys Thr cy. g. Pro Il6 Pto s „ Ttp Ma ^ my ^ ^ 

90 95 

I- T*P «. £p Ma Ser Ul ^ s=r ^ ^ ^ ^ ^ ^ 

105 110 
v,l Qla „ Phe Vil _ ^ ^ ^ ^ 



125 



Val Met Trp Met Met Trp Tyr Trr> Gl v d>-^ o 

13 0 ^ gjf Trp Pro s er Leu Tyr Arg He Leu 



140 



Ser Pro Phe Leu Pro Leu Leu Pro ti* «*. ~ 

145 15 J ijeU Pro Ile Phe Cys Leu Trp Val Tyr 



155 



160 



He 
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<210> 39 

<211> 160 

<212> PRT 

<213> artificial sequence 
<220> 

<223> HBsAg Trans of S8 

<400> 39 

Pro Thr Cys Pro Gly Tyr Arg Trp Met Cys Leu Arg Arg Phe He He 
1 5 10 15 

Phe Leu Phe He Leu Leu Leu Cys Leu He Phe Leu Leu Val Leu Leu 
20 25 30 



Asp Cys Gin Gly Met Leu Pro Val Cys Pro Leu He Pro Gly Ser Ser 
35 40 45 

Thr Thr Ser Arg Gly Pro Cys Arg Thr Cys Thr Thr Pro Ala Gin Gly 
50 55 60 

Thr Ser Thr Val Pro Ser Cys Cys Cys" Thr Lys Pro Ser Asp Gly Asn 
65 70 75 80 

Cys Thr Cys He Pro He Pro Ser Ser Trp Ala Phe Gly Lys Phe Leu 
85 90 95 

Trp Glu Trp Ala Ser Ala Arg Phe Ser Trp Leu Ser Leu Leu Val Pro 
100 105 no 

Phe Val Gin Trp Phe Val Gly Leu Ser Pro Thr Val Trp Leu Leu Val 
115 120 125 



Met Trp Met Met Trp Tyr Trp Gly Pro Ser Leu Tyr Arg He Leu Ser 
130 135 140 

Pro Phe Leu Pro Leu Leu Pro He Phe Phe Cys Leu Trp Val Tyr He 

145 150 155 ™ 160 



<210> 40 

<211> 325 

<212> PRT 

<213> artificial sequence 



<220> 

<223> HBsAg Trans of S12 
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<400> 40 

Leu Gly Ser Pro Gin Ala Gin Gly lie Leu Gin Thr 



• 10 15 



Leu Pro Ala Asn 
15 

Pro Pro Pro jj. ssr „ Asa tog ^ siy ^ ^ ^ ^ 

25 30 

Leu Ser Pro Pro Leu Ar g Asp Thr His Pro Gin Ala Met Gin Trp Asn 

40 45 

Ser TJr Thr P to HI. Glo j, teu „ Asp Pro ^ val Lys 

" 60 

£r Phe Pro Ala Gly Gly ser Ser Ser Gly Thr Val Asn Pro Val Pro 

75 80 
Thr Thr Ma S «r HI. S « ser ser Jle ^ ^ ne My v ^ ^ 

90 95 
«. ^ „« „„ ta n= Thr my ^ u l ^ ^ L ^ ^ 

XUi> - 110 

Val Leu Gin Ala Gly Phe Phe Leu Leu Thr Ara r lm T „ ^ , 

115 non inr IIe Thr He Pro 

120 125 

Gin Ser Leu Asp Ser Trp Trp Thr Ser Leu A Sn Phe Arg Gly Gly Thr 

iJ5 140 

Thr val Cys H«u cly 01„ A.. s =r do ser Pro Thr Ser *.„ Hi. Ser 

155 160 

Pro Thr Ser Cys Pro Pro Thr n„„ r. 

165 r Pr ° ?S ^ ^9 Tr P Met Cys Leu 

170 175 

*r 9 Ar g P„e n. Xle P.. P ae lie Leu L . u ^ leu Ile phe 

185 190 

Leu Leu Val Leu Leu Asp Cvs Gin nix, ™— r 

195 P ^ ~* 7 et LeU Pr ° Val Pro Leu 

200 205 

lie Pro By ser Her Tor Thr Ser Ar 3 My Pro cy. tog Thr Cy. Thr 

. 220 
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Thr Pro Ala Gin Gly Thr Ser Thr Val Pro Ser Cys Cys Cys Thr Lys 
225 230 235 ~ " 240 



Pro Ser Asp Gly Asn Cys Thr Cys lie Pro lie Pro Ser Ser Trp Ala 
245 ^ 250 255 

Phe Gly Lys Phe Leu Trp Glu Trp Ala Ser Ala Arg Phe Ser Trp Leu 
260 265 270 



Ser Leu Leu Val Pro Phe Val Gin Trp Phe Val Gly Leu Ser Pro Thr 
275 280 285 



Val Trp Leu Leu Val Met Trp Met Met Trp Tyr Trp Gly Pro Ser Leu 
290 295 " 300 



Tyr Arg lie Leu Ser Pro Phe Leu Pro Leu Leu Pro lie Phe Phe Cys 
305 310 315 320 



Leu Trp Val Tyr He 
325 



<210> 41 

<211> 309 

<212> PRT 

<213> artificial sequence 



<220> 

<223> HBsAg Trans of S15 
<220> 

< 2 2 1 > MIS COFEATURE 

<222> (308) . . (308) 

<223> x = any amino acid 



<400> 41 

Pro Pro Pro Ala Ser Thr Asn Arg Gin Ser Gly Arg Gin Pro Thr Pro 
1 .5 10 15 



Leu Ser Pro Pro Leu Arg Asp Thr His Pro Gin Ala Met Gin Trp Asn 
20 25 30 

Ser Thr Thr Phe His Gin Thr Leu Gin Asp Pro Arg Val Lys Gly Leu 
35 40 45 



WO 03/087351 
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ryr Phe Pro Ala Gly Gly Ser Ser Ser Qly Thr ^ ^ ^ ^ 

55 so 

Thr Thr Ala Ser His Ser ser Ser He Phe Ser Arg Ile Gly Val Pro 

75 80 



Ser 



Ala Leu Asn Met Glu Asn xie Thr Ser oly Leu Leu oly Pro Leu Leu 

- 90 95 

val Leu Gin jj. Gly Phe phe Leu ^ ^ ^ ^ ne ^ 

105 110 

Gin Ser Leu Asp Ser Trp Trp Ser ^ ^ ^ ^ ^ ^ 

120 125 

Thr Val Cys Leu Gly Gin Asn Ser Gin Ser Pro Thr Ser Asn His 

135 140 

Pro Thr Ser Cys Pro Pro Thr Cys Pro Gly Tyr Ar g Tr p Met Cys Leu 

155 160 

Ar 9 Ar 3 Phe He lie Phe Leu Phe Xle Leu Leu L eu Cys Leu He Phe 

170 175 

X-eu Leu Ala Leu Leu Asp Cys Gin Gly. Met Leu Pro Val Cys Pro Leu 

185 190 

a. -ro «, s« ser „ Thr s ^ oly pto ^ ^ ^ ^ 

Thr Pro Ala Gin Gly Thr Ser- t^t r> 

2iq Thr Ser Thr Val P ro Ser Cys Cys Cys Thr Lys 

220 

Pro ser „ aly A „ g. ^ ^ pro ^ ^ ^ ^ ^ ^ 

235 240 

Phe Gly Lys P h e Leu Trp Glu Tm Ala al , 

245 ^ 6r Ala ^9 Phe Se r Trp Leu 

250 255 

*er Leu Leu val Pro Phe Val Gin Trp Phe Val Gly Leu Ser Pro Thr 



265 270 
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Val Trp Leu Leu Val Met Trp Met Met Trp Tyr Trp Gly Pro Ser Leu 
275 280 285 

Tyr Arg lie Leu Ser Pro Phe Leu Pro Leu Leu Pro He Phe Phe Cys 
290 295 300 

Leu Trp Val Xaa He 
305 

<210> 42 

<211> 1031 

<212> DNA 

<213> artificial sequence 
<220> 

<223> Nucleotide sequence of Patient C 



<400> 42 



tactacaaac 


cttgccagca 


aatccgcctc 


ctgcctctac 


caatcgccag 


tcaggaaggc 


60 


agcctacccc 


tctgactcca 


cctttgagaa 


acactcatcc 


tcaggccatg 


cagtggaact 


120 


ccacaaactt 


ccaccgaact 


ctacaagatc 


ccagagtgaa 


aggcctgtat 


ctccctgctg 


180 


gtggctccag 


ttcaggaaca 


gtaaaccctg 


ttccgactac 


tgtctctcac 


acatcgtcaa 


240 


tcttatcgag 


gattggggac 


cctgcactga 


acatggagaa 


catcacatca 


ggattcctag 


300 


gacccctgct 


cgtgttacag 


gcggggtttt 


tcttgttgac 


aagaatcctc 


acaataccgc 


360 


agagtctaga 


ctcgtggtgg 


acttctctca 


attttctagg 


ggggaccacc 


gtgtgccttg 


420 


gccaaaattc 


gcagtcccca 


acctccaatc 


actcaccaac 


ctcctgtcct 


ccaacttgtc 


480 


ctggttatcg 


ctggatgtgt 


ctgcggcgtt 


ttatcatatt 


cctcttcatc 


ctgctgctat 


540 


gcctcatctt 


cttgttggtt 


cttctggact 


atcaaggtat 


gttgcccgtt 


tgccctctaa 


600 


ttccaggatc 


ctcaaccacc 


agcacgggac 


catgcagaac 


ctgcacgact 


cctgctcaag 


660 


gaacctctwt 


gtatccctca 


tgttgctgta 


ccaaacctwc 


ggmcgsaaat 


tgcacctgta 


720 


ttcccatccc 


atcatcctgg 


gctttcggaa 


aattcctatg 


ggagtgggcc 


tcagcccgtt 


780 


tctcctgact 


cagtttacta 


gtgccatttg 


ttcagtggtt 


cgtagggctt 


tcccccactg 


840 


tttggctttc 


agttatatgg 


atgatgtggt 


attgggggcc 


aggtctgtac 


agcatcgtga 


900 


ggcccttttt 


accgctgtta 


ccaattttct 


tttgtctctg 


ggtatacatt 


taaccccgga 


960 


caaaacaaaa 


agatggggtt 


actctttaca 


tttcatgggc 


tatgtcattg 


gatgttatgg 


1020 


gtcattgcca 


c 










1031 
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<210> 43 

<211> 316 

<212> PRT 

<213> artificial sequence 
<220> 

<223> POL Trans of Patient 



<400> 43 

Thr Thr Asn Leu Ala Ser Lys Sar Ala Ser Cys Leu Tyr Gin Ser Pro 



10 15 



Val Arg Lys Ala Ala Tyr Pro Ser Asp . Ser ^ phe ^ ^ ^ ^ 

25 30 

ser ser Gly His Ala Val Glu Leu His Lys Leu Pro Pro Asn Ser Thr 

40 45 

Arg ser Gin Ser Glu Arg Pro Val Ser Pro Cys Trp Trp Leu Gin Phe 

55 60 

Arg Asn Ser Lys Pro Cys Ser Asp Tyr Cys Leu Ser His He Val Asn 

70 75 80 

L eu He Glu Asp Trp Gly Pro Cys Thr Glu His Gly Glu His His He 

90 95 

Arg He Pro Arg Thr Pro Ala Arg Val Thr Gly Gly Val Phe Leu Val 

105 110 

Asp Lys Asn Pro His Asn Thr Ala Glu" Ser Arg Leu Val Val Asp Phe 

120 125 

Ser Gin Phe Ser Arg Gly Asp His Arg Val Pro Trp Pro Lys Phe Ala 

1J5 140 

Val Pro Asn Leu Gin Ser Leu Thr Asn Leu Leu Ser Ser Asn Leu Ser 



155 



160 



Trp Leu ser Leu Asp Val Ser Ala Ala Phe Tyr His He Pro Leu His 

170 175 

Pro M. U a jjj Pro ais Lau Leu oly ^ ^ ^ ^ 



190 
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Tyr Val Ala Arg Leu Pro Ser Asn Ser Arg lie Leu Asn His Gin His 
195 200 205 



Gly Thr Met Gin Asn Leu His Asp Ser Cys Ser Arg Asn Leu Tyr Phe 
210 215 ^ 220 



Val Ser Leu Met Leu Leu Tyr Gin Thr Phe Thr Gly Arg Lys Leu His 
225 230 235 ~ 240 



Leu Tyr Ser His Pro lie He Leu Gly Phe Arg Lys He Pro Met Gly 
245 250 255 



Val Gly Leu Ser Pro Phe Leu Leu Thr Gin Phe Thr Ser Ala He Cys 
260 265 270 



Ser Ala Leu Phe Thr Ala Val Thr Asn Phe Leu Leu Ser Leu Gly He 
275 280 285 

His Leu Thr Pro Asp Lys Thr Lys Arg Trp Gly Tyr Ser Leu His Phe 
290 295 300 



Met Gly Tyr Val He Gly Cys Tyr Gly Ser Leu Pro 
305 310 315 



<210> 44 

<211> 301 

<212> PRT 

<213> artificial sequence 
<220> 

<223> HBsAg Trans of Patient C 

<400> 44 ~~ 

Leu Gin Thr Leu Pro Ala Asn Pro Pro Pro Ala Ser Thr Asn Arg Gin 
1 5 io 15 

Ser Gly Arg Gin Pro Thr Pro Leu Thr Pro Pro Leu Arg Asn Thr His 
20 25 30 

Pro Gin Ala Met Gin Trp Asn Ser Thr Asn Phe His Arg Thr Leu Gin 
35 40 45 



Asp Pro Arg 



Val Lys Gly Leu Tyr Leu Pro Ala Gly Gly Ser Ser Ser 



PCT/AU03/00432 



50 



50 55 

" 60 



gr Thr v.i a s „ ta vaz Pro Thr „ val ser Hls fc ser ser 

75 so 
L» ser Ar 3 Ile jj, A , p p „ „, ^ ^ ^ ^ ^ ^ ^ ^ 

90 95 

«y Phe Leu ,„ lsu Leu v>1 al= Ma ^ ^ ^ ^ 

105 110 

«r Ar g 11. te u * a. Pro ?1 ser le „ ^ set ^ ^ ^ SM 

125 

Leu Asn Phe Leu Gly Gly Thr Thr u al n, . 

13 0 Y 17 ?S ^ S LSU Gly Gln Asn Ser Gin 

... 14 o 

Ser Pro Thr Ser Aea Hie s « Pro Thr ^ ^ ^ ^ ^ ^ 

155 160 

Gly Tyr Arg Trp Met Cys Leu Arg Arq Phe ti« t i «. 

165 9 lle Ile Phe Le u Phe lie 



170 175 



W 2? ^ " e ^ LeU J- val Leu Leu ASP ^ Gln Gly 

185 190 



Mat p„ « cs Pro L e» „ Pro Qly _ ser mr Tte 

200 205 

«y CYs Ar 9 Thr C.S Thr Thr Pro Ala Gln oly fc ser Leu 

215 220 

TVr Pro ser eye Cy. g. Thr h y s Pro ser Thr Ale Ma As. Cye Thr 

235 240 

eye He Pro He Pro Ser Ser Trp A!, Ph . aly Lys ph „ ^ ^ ^ 

250 255 

Trp Ala ser Ala Ar 3 Phe Ser L eu Ser M. L e„ Val Pro Phe Val Ola 

265 270 

Trp Phe Val Gly Leu Ser Pro t>.>- tt •, m 

275 " Pr ° Val Tr P Leu Ser Val He Trp Met 



280 285 
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Met Trp Tyr Trp Gly Pro Gly Leu Tyr Ser lie Val Arg 
290 295 300 

<210> 45 

<211> 888 

<212> DNA 

<213> artificial sequence 
<220> 

<223> Nucleotide sequence of Patient D 

<400> 45 



tggtcacagt 


gccaacagtt 


cctcctcctg 


cctccaccaa 


tcggcagtca 


gggaggcagc 


60 


ctactcccat 


ctctccacct 


ctaagagaca 


gtcatcctca 


ggccatggtg gctcagcctg 


120 


ctggtggctc 


cagttcagga 


acactcaacc 


ctgttcccaa 


tattgcctct 


cacatctcgt 


180 


caatctcctt 


gaggactggg 


gaccctgcgc 


cgaacatgga 


gaacatcaca 


tcaggattcc 


240 


taggacccct 


gctcgtgtta 


caggcggggt 


ttttcttgtt 


gacaagaatc 


ctcacaatac 


300 


cgcagagtct 


agactcgtgg 


tggacttctc 


tcagttttct 


agggggatca 


cccgtgtgtc 


360 


ttggccaaaa 


ttcgcagtcc 


ccaacctcca 


atcactcacc 


aacctcctgt 


cctccaattt 


420 


gacctggtta 


tcgctggata 


tgtctgcggc 


gttttatcat 


attcctcttc 


atcctgccgc 


480 


tatgcctcat 


cttcttattg 


gttcttctgg 


attatcaagg 


tatgttgccc 


gtttgtcctc 


540 


taattccagg 


atccacaaca 


accagtgcgg 


gaccctgcaa 


aacctgcacg 


actcctgctc 


600 


aaggcaactc 


tatgtttccc 


tcatgttgct 


gtacaaaacc 


tacggatgga 


aattgcacct 


660 


gtattcccat 


cccatcatct 


tgggctttcg 


caaaatacct 


atgggagtgg 


gcctcagtcc 


720 


gtttctcttg 


gctcagttta 


ctagtgccat 


ttgttcagtg 


attcgtaggg 


ctttccccca 


780 


ctgtttggct 


ttcagctata 


ttgatgatgt 


ggtactgggg 


gccaagtctg 


cacaacatct 


840 


tgagtccctt 


tataccgctg 


ttaccaattt 


tcttttgtct 


ttgggtat 




888 



<210> 46 

<211> 295 - 

<212> PRT 

<213> artificial sequence 
<220> 

<223> Pol Trans of Patient D 

<400> 46 

Gly His Ser Ala Asn Ser Ser Ser Ser Cys Leu His Gin Ser Ala Val 



WO 03/087351 
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5 10 IS 



Arg Glu Ala Ala Tyr Ser His Leu ser^nr Ser Lys ^ Qla ger ^ 

25 30 

Ser oiy His Gly G ly Ser Ala Cys Trp Trp Leu Gin Phe Arg Asn Thr 

40 45 

Gin Pro Cys Ser Gin Tyr Cys Leu Ser His Leu Val Asn Leu Leu Glu 

55 60 

Asp Tr p Gly Pro Cys Ala Glu His Gly Glu His His He Arg He Pro 

70 7 5 80 

Arg Thr Pro Ala Arg Val Thr Gly Gly Val Phe Leu Val Asp Lys Asn 

90 95 

Pro His Asn Thr Ala Glu Ser Arg Leu Val Val Asp Phe ser Gin Phe 

105 110 

Ser Arg Gly H e Thr Arg Val Ser Trp Pro Lys Phe Ala Val Pro Asn 

120 125 

Leu Gin ser Leu Thr Asn Leu Leu Ser Ser Asn Leu Thr Trp Leu Ser 

135 140 

L eu Asp Met Ser Ala Ala Phe Tyr His He Pro Leu His Pro Ala Ala 

150 "5 160 • 

Met Pro His Leu Leu He Glv c^,- m T 

ueu ±xe Gly Ser Ser Gly Leu Ser Arg Tyr Val Ala 



170 



17S 



Arg Leu Ser Ser Asn Ser Arg He His Asn Asn Gin Cys Gly Thr Leu 

185 190 

Gin Asn Leu His Asp Ser Cys Ser Arg Gin Leu Tyr Val Ser Leu Met 

200 205 

Leu Leu Tyr Lys Thr Tyr Gly Trp Lys^Leu His Leu Tyr Ser His Pro 

215 220 

lie He Leu Gly Phe Arg Lys He Pro Met Gly Val Gly Leu Ser Pro 



235 



240 
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Phe Leu Leu Ala Gin Phe Thr Ser Ala lie Cys Ser Val He Arg Arg 
245 250 255 

Ala Phe Pro His Cys Leu Ala Phe Ser Tyr He Asp Asp Val Val Leu 
260 265 ~ 270 

Gly Ala Lys Ser Ala Gin His Leu Glu Ser Leu Tyr Thr Ala Val Thr 
275 280 285 

Asn Phe Leu Leu Ser Leu Gly 
290 295 



<210> 47 

<211> 293 

<212> PRT 

<213> artificial sequence 
<220> 

<223> HBsAg Trans of Patient D 

<400> 47 

Val Thr Val Pro Thr Val Pro Pro Pro Ala Ser Thr Asn Arg Gin Ser 
1 5 10 15 

Gly Arg Gin Pro Thr Pro He Ser Pro Pro Leu Arg Asp Ser His Pro 
20 - 25 30 

Gin Ala Met Val Ala Gin Pro Ala Gly Gly Ser Ser Ser Gly Thr Leu 
35 40 45 

Asn Pro Val Pro Asn He Ala Ser His He Ser Ser He Ser Leu Arg 
50 55 60 

Thr Gly Asp Pro Ala Pro Asn Met Glu Asn He Thr Ser Gly Phe Leu 
65 70 75 " 80 

Gly Pro Leu Leu Val Leu Gin Ala Gly Phe Phe Leu Leu Thr Arg He 
85 90 95 

Leu Thr He Pro Gin Ser Leu Asp Ser- Trp Trp Thr Ser Leu Ser Phe 
100 105 ^ " 110 



Leu Gly Gly Ser Pro Val Cys Leu Gly Gin Asn Ser Gin Ser Pro Thr 
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PCT/AU03/00432 



-54- 



115 120 

125 



S« His ser Pro Thr s« cys Pro Pro „. p„ B , ^ tog ^ 

X " 140 

lie Cys Leu Arg ^g pj. Ile lle phe ^ ^ ^ ^ ^ 

155 160 

L6U Ts LSU ASP *** Gln -at Leu Pro Val 

170 1?5 

cys Pro l_ a. Pro Gly set „ ^ s=r ila Giy ^ 

185 190 

Thr Cys T£ T hr Pto Ua oln ^ ser ^ ^ Mo ^ r 

200 205 

Cys Thr Lys Pro Thr ^ Agn ^ ^ ^ ^ p ^ s ^ 

220 

Ser Trp Ala Phe Ala Lys Tyr Leu Trn Pi7, t>-~ r1 „ 

225 y Tr P Glu Tr P Ala Ser Val Arg Phe 

235 240 

Ser Trp X,eu Ser Jeu Leu Val Pro Pne_Val Gin P he Val Gly L eu Ser 

250 255 

Pro Tlr V,! Trp , m s.r a. Ile j Met Met Trp Tyr Trp 01y Pro 

2 * 5 270 

Ser Leu His Asn He Leu Ser Pro Phe He Pro Leu Leu Pro Xle Phe 



280 285 



Phe Cys Leu Trp Val 
290 



<210> 48 

<211> 591 

<212> DNA 

<213> artificial sequence 



<220> 

<223> Nucleotide sequence of Patient E 
<400> 48 

tcctgtcctc caatttgtcc tggttatcgc tg'gatgtgtc tgcggcgttt 



tatgatattc 60 



WO 03/087351 
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ctcttcatcc 


tgctgctatg 


cctcatcttc 


ttattggttc 


ttctggatta 


tcaaggtatg 


120 


ttgcccgtct 


gtcctctaat 


tccaggatca 


acaacaacca 


gtacgggacc 


atgcaaaacc 


180 


aaaacctgca 


cgactcctgc 


tcaaggcaac 


tctatgtttc 


cctcatgttg 


ctgtacaaaa 


240 


cctacggatg 


gaaattgcac 


ctgtattccc 


atcccatcgt 


cctgggcttt 


cgcaaaattc 


300 


ctatgggagt 


gggcctcagt 


ccgtttctct 


tggctcagtt 


tactagtgcc 


atttgttcag 


360 


tggttcgtag 


ggctttcccc 


cactgtttgg 


ctttcagcta 


tatggatgat 


gtggtattgg 


420 


gggccaagtc 


tgtacagcat 


cgtgaggccc tttatacagc 


tgttaccaat 


tttcttttgt 


480 


ctctgggtat 


acatttaaac 


cctaacaaaa 


caaaaagatg 


gggttattcc 


ctaaacttca 


540 


tgggttacat 


aattggaagt 


tggggaacat 


tgccacagga 


tcatattgta 


c 


591 



<210> 49 

<211> 186 

<212> PRT 

<213> artificial sequence 
<220> 

<22 3> Pol Trans of Patient E 

<400> 49 

Ser Asn Leu Ser Trp Leu Ser Leu Asp Val Ser Ala Ala Phe Tyr Asp 
1 5 10 15 



lie Pro Leu His Pro Ala Ala Met Pro-His Leu Leu lie Gly Ser Ser 
20 25 30 



Gly Leu Ser Arg Tyr Val Ala Arg Leu Ser Ser Asn Ser Arg He Asn 
35 40 45 



Asn Asn Gin Tyr Gly Thr Met Gin Asn Gin Asn Leu His Asp Ser Cys 
50 55 60 



Ser Arg Gin Leu Tyr Val Ser Leu Met Leu Leu Tyr Lys Thr Tyr Gly 
65 70 75 80 



Trp Lys Leu His Leu Tyr Ser His Pro He Val Leu Gly Phe Arg Lys 
85 90 95 



He Pro Met Gly Val Gly Leu Ser Pro Phe Leu Leu Ala Gin Phe Thr 
100 105 110 
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Ser Ala lie Cys ser Val Val Arg Arg Ma Phe Pro His ^ ^ ^ 

125 

Phe ser Tyr Met Asp Asp jji Val Leu Gly «. Lys Ser Val Gin His 

135 140 

Arg Glu Ala Leu Tyr Thr Ala Val Thr Asn Phe Leu Leu Ser Leu Gly 

155 160 

Xle His Leu Asn Pro Asn Lys Thr Lys.. Arg Trp Gly Tyr Ser Leu Asn 



170 



175 



Phe Met Gly Tyr He He Gly Ser Trp Gly 
180 185 



<210> 50 

<2H> 165 

<212> PRT 

<213> artificial sequence 
<220> 

<22 3> HBsAg Trans of Patient E 

<400> 50 

Ser Cys Pro Pro lie Cys Pro Gly Tyr Arg Trp Met Cys 



10 15 



Leu Arg Arg 
15 

Phe Met lie Phe Leu Phe He Leu Leu Leu Cys Leu He P he Leu Leu 

25 30 

val Leu Leu Asp Tyr Gin Gly Met Leu Pro Val Cys Pro Leu He Pro 

40 45 

Gly Ser Thr Thr Thr Ser Thr Gly Pro 0,3 Lys Thr Lys ^ ^ 

" 60 

Thr Pro Ala Gin Gly Asn Ser Met Phe Pro Ser Cys Cys Cys Thr Lys 

75 80 

Pro Thr Asp Gly Asn Cys Thr Cys He Pro He Pro Ser Ser Trp Ala 

90 95 

Phe Ala Lys Phe Leu Trp Glu Trp Ala Ser Val Arg Phe Ser Trp Leu 



10 5 110 
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Ser Leu Leu Val Pro Phe Val Gin Trp Phe Val Gly Leu Ser Pro Thr 
115 120 125 

Val Trp Leu Ser Ala lie Trp Met Met Trp Tyr Trp Gly Pro Ser Leu 
130 135 140 

Tyr Ser lie Val Arg Pro Phe lie Gin Leu Leu Pro lie Phe Phe Cys 
145 150 155 160 

Leu Trp Val Tyr lie 
165 

<210> 51 
<211> 669 
<212> DNA 

<213> artificial sequence 
<220> 

<223> Nucleotide sequence of Patient 
<400> 51 

aatcctcaca ataccgcaga gtctagactt cgtggtgact tctctcaatt ttctagggga 60 
ccacccgtgt gtcttggcca aaattcgcag tccccaacct ccaatcactc accaacctct 120 
tgtcctccaa tttgtcctgg ttatcgctgg atgtgtctgc ggcgttttat catatccctc 180 
ttcatcctgc tgctatgcct catcttctta ttggttcttc tggattatca aggtatgttg 240 
cccgtttgtc ctctaattcc aggatccaca acaaccagta cgggaccctg caaaacctgc 300 
acgactcctg ctcaaggcaa ctctatgttt ccctcatgtt gctgtacaaa acctacggat 360 
ggaaattgca cmtgtattcc catcccatca tcttgggctt tcgcaaaata cctatgggag 42 0 
tgggcctcag tccgtttctc ttggttcagt ttactagtgc catttgttca gtggttcgta 480 
gggctttccc ccactgtttg gctttcagct atatggatga tattgtactg ggggccaagt 540 
ctgtacaaca tcttgagtcc ctttataccg ctgttaccaa ttttcttttg tctttgggta 600 
tacatttaac ccctaacaaa acaaagagat ggggttattc cctgaatttc atgggttatg 660 
taattggaa 669 

<210> 52 

<211> 181 

<212> PRT 

<213> artificial sequence 



WO 03/087351 
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<220> 

<223> Deduced sequence of DNA polymerase of Patient p 
<220> 

<221> MIS C_FEATURE 

<222> (83) . . (83) 

<223> x = any amino acid 

<400> 52 

Ser Asn Leu Ser Trp Leu Ser Leu Asp val Se r Ala Ma Pne Tyr His 

10 15 



Xl« *. ta. His P „ Ua „, M6l H . s 

25 30 

■y * sjr ^ ^ val Ui teu . ser sm ^ r ^ 

* U 45 

— ». «. Tyr oly Thr Gln _ ^ Hle ^ £ ^ 

55 60 * 

Oln Leu ^ v.! s „ £ u Met Le „ Leu ^ , y , ^ ^ ^ ^ 

75 80 
«- HU xaa ^ ^ Hi. P„ Ile Ile 0Jy phe ^ ^ 

90 95 

-* ol, v,i „ s « Pro Phe ^ Vai Qin ^ ^ 

105 110 

a. cys ser v,i v,i ^ „ „ pi . ^ „ ^ ^ ^ ^ 

125 

ryr Met ^ ^ „ e w Gly us . Lys ^ 

A " 140 

£ Leu 1Vr fcSla jj ^ _ phe Leu ^ ^ M8 

155 160 

T " £ ^ L - «y ^ ser L eu Asn P he Met 



170 1?5 



Gly Tyr Val He Gly 
180 
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<210> 53 
<211> 160 
<212> PRT 

<213> artificial sequence 
<220> 

<223> HBsAg Trans of Patient F 
<400> 53 

Pro lie Cys Pro Gly Tyr Arg Trp Met Cys Leu Arg Arg Phe He He 
15 10 ^ 15 

Ser Leu Phe He Leu Leu Leu Cys Leu He Phe Leu Leu Val Leu Leu 
20 25 30 

Asp Tyr Gin Gly Met Leu Pro Val Cys Pro Leu He Pro Gly Ser Thr 
35 40 45 

Thr Thr Ser Thr Gly Pro Cys Lys Thr Cys Thr Thr Pro Ala Gin Glv 
50 55 60 

Asn Ser Met Phe Pro Ser Cys Cys Cys Thr Lys Pro Thr Asp Gly Asn 
65 70 75 ^ 80 

Cys Thr Cys He Pro He Pro Ser Ser Trp Ala Phe Ala Lys Tyr Leu 
85 90 95 

Trp Glu Trp Ala Ser Val Arg Phe Ser Trp Phe Ser Leu Leu Val Pro 
100 105 no 

Phe Val Gin Trp Phe Val Gly Leu Ser Pro Thr Val Trp Leu Ser Ala 
115 120 125 

He Trp Met He Leu Tyr Trp Gly Pro Ser Leu Tyr Asn He Leu Ser 
130 135 140 

Pro Phe He Pro Leu Leu Pro He Phe Phe Cys Leu Trp Val Tyr He 
145 150 155 i6o 

<210> 54 

<211> 554 

<212> DNA 

<213> artificial sequence 



PCT/AU03/00432 



-60- 



<220> 

<223> Nucleotide sequence of Patient G 
<400> 54 

t—tt^t =c tgg3t . tc sct3g , t3l3 Ectgcgacgt tttat=atat 
c=t S c tgcta tscctcatct tottgttggt tctcctggac tatcaagg ^ 

et t c c « ggaa catcaactac „ g=acggga ccat9=aa3> omwm ^ 
tc« g =tc„ g9aacctota tgtttccetc ttgtcgctgt ac>aaac=tt ^ 

a tt ccc at « catcgtcttg ggctttcgoa agatt=ctat ^ 
ttctctt33c tearttt „ t agtg=cattt gtt=agtggt 
ttcccccact gttt3gcttt cagttatatt gatgatgtgg 

c.=. C c« g aatm taoctct . tt ac=aattttc ttatgc=ttt ^ 
*««««. agaaaaccaa „ gtegggg= tactccotta a=tt ^ ggg 
ggaagttggg gtac 

<210> 55 
<211> 184 
<212> pr T 

<213> artificial sequence 
<220> 

< 22 3> Ded uce d seance of DMA. polyn.erase of Patient G 
<400> 55 

J- - Leu Ser ^ val ser Lau Asp ua Ma ^ ^ ^ 

15 

a. »~ to Hi, Pro tta Ua MM Hi „ leu ^ ^ ^ 

^ 5 30 

«, u. jj* tog ^ val Ma Mu gar 

40 45 

- JVr «. H is aly fc „ t 01a aep Lau His ^ ^ 

60 

»» T»r V.X sar Leu ^ L=u ^ ^ ^ ^ pha ^ ^ ^ 

75 80 

I- H i8 to ry, se t Eis Pro IU „ My ^ ^ na ^ 



60 
120 
180 
240 
300 
360 
420 
480 
540 
554 



90 95 
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Met Gly Val Gly Leu Ser Pro Phe Leu Leu Ala Gin Phe Thr Ser Ala 
100 105 no 

lie Cys Ser Val Val Arg Arg Ala Phe Pro His Cys Leu Ala Phe Ser 
115 120 125 



Tyr lie Asp Asp Val Val Leu Gly Ala Lys Ser Val Gin His Leu Glu 
13 0 135 



140 



Ser Leu Phe Thr Ser lie Thr Asn Phe Leu Met Ser Leu Gly lie His 
145 155 i 60 

Leu Asn Pro Lys Lys Thr Lys Arg Trp Gly Tyr Ser Leu Asn Phe Met 
165 170 175 



Gly Tyr Val He Gly Ser Trp Gly 
180 



<210> 


56 


<211> 


160 


<212> 


PRT 


<213> 


artificial sequence 


<220> 




<223> 


HBsAg Trans of Patient 


<220> 




<221> 


MISC FEATURE 


<222> 


(108) . . (108) 


<223> 


x = any amino acid 



<400> 56 

Pro He Cys Pro Gly Tyr Arg Trp Met Cys Leu Arg Arg Phe He He 
1 5 10 15 

Phe Leu Phe He Leu Leu Leu Cys Leu He Phe Leu Leu Val Leu Leu 
20 25 30 

Asp Tyr Gin Gly Met Leu Pro Val Cys Pro Leu Leu Pro Gly Thr Ser 
35 40 - 45 



Thr Thr ser Thr Gly Pro Cys Lys Thr Cys Thr Thr Pro Ala Gin Gly 
50 55 6 o 
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? S " P " ,T *■ * «*■ - r - - MP «y »- 

5 80 

Cys Thr Cys He Pro He Pro Ser Se _ Trn nu , 

es ser Ser Trp Ala Phe Ala Arg Phe Leu 

95 

Trp Glu Trp Ala Ser Val Arg Phe Ser Ti-n t a v 

100 9 6 Tr P Leu x ™ Leu Leu Val Pro 

US 110 

- v« gj Trp Phe Val Gly ^ ^ ^ ^ s ^ 

120 125 

JS Met Mat ^ S! Gly p " s » - - n. l« »» 

140 

Pro Phe Leu Pro Leu Leu Pro tt ~ -nu T 

145 JJJ Pro Pbe Leu Cys Leu Trp Val Tyr He 



155 

160 



<210> 57 

<211> 1045 

<212> DNA 

<213> artificial sequence 
<220> 

<223> Nucleotide sequence of Patient H 

<400> 57 



cagcaaatcc gcctcctgcc tctaccaatc gccaotcaca «. 

c gccagtcagg aaggcagcct acccctctgt 

CtCCaCCt " ~™ * ^ccccaca acc tt ccacc 

aaactctgcw agatcccaga gtgagaggcc tgtatttccc tgctggtggc ^ 

Saacagtaaa ccctgttccg acttctgtcfc ctcacacatc ^ 

gggwccctgc gctgaacatg gagaacatca catcaocatt on- 

catcaggatt cctaggaccc ctgctcgtgt 
tacaggcgg, gtttttctfcg ^ 

^tggacttc tctcaatttt ctaggggga& ^ 

tcccaacctc caatcactca ccaacctcct gtcctccasc f ^ 

gtcctccaac ttgwcctggt tatcgctgga 
t 9t «ct 9 c 9 9cgttttate . tcttcctct tcatoct3ct 

****** 99acta[oaa 5glat9tt9c ccgtttgtco tctarttc=s ggst ^ t ^ 
=c a cc a9 c a . 999aceatgc asaac=tgca cgactcct3o tcas39M ^ 

Ct9t " Ca " """"^ -»" 9 =.c « 9tattooo atoccatoat 



60 
120 
180 
240 
300 
360 
420 

480 

540 

600 

660 

720 
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cctgggcttt cggaaaattc ctatgggagt gggcctcagc ccgtttctcc tgrctcagtt 780 

tactagtgcc atttgttcag tggttcgtag ggctttcccc cactgtttgg ctttcagtta 840 

tatggatgat gtggtattgg gggccaagtc tgtaymgcat cttragtccc tttttaccgc 900 

tgttaccaat tttcttttgt ctytgggtat acatttaaac cctmacaaaa caaaaagatg 960 

gggttactct ttacatttca tgggctatgt cattggatgt tatgggtcat tgccacaaga 1020 

tcacatcaga cagaaaatca aagaa 1045 

<210> 58 

<211> 348 

<212> PRT 

<213> artificial sequence 
<220> 

<223> Deduced sequence of DNA polymerase of Patient H 
<220> 

<221> MI S COFEATURE . 

<222> (24) . . (24) 

<223> x s any amino acid 

<220> 

<221> MIS COFEATURE 

<222> (155) . . (155) 

<223> x = any amino acid 

<220> 

< 2 2 1 > MI S COFEATURE 

<222> (195) . . (195) 

<223> x =* any amino acid 

<220> 

<221> MIS COFEATURE 

<222> (216) . . (216) 

<223> x = any amino acid 

<220> 

<221> MISC_FEATURE 
<222> (258) . . (258) 

<22 3> x = any amino acid 

<220> 

<221> MIS COFEATURE 

<222> (292) . . (292) 

<223> x = any amino acid 
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<220> 

<221> MIS COFEATURE 

<222> (295) . . (295) 

<223> x = any amino acid 



<220> 

<22l> MIS COFEATURE 

<222> (315) . . (315) 

<223> x = any amino acid 



<400> 58 

Ser Lys Ser Ala Ser Cys Leu Tyr Gin Ser Pro Val 



Arg Ly S Ala Ala 
15 

«yr Pro S .r v.! s« Thr Phe X,, g. E i. Ser s.r s« 01y Hi = Ua 

25 30 

Val alu LeU His Asn Leu Pro Pro Asn ser Ala Arg Ser am Ser Olu 

*° 45 

*r g jro V,! Phe Pro ^ Trp ^ ^ as ^ asjj s ^ p ^ 

" 60 

Cys Ser Asp Phe Cys Leu Ser ffla ti. w»i * 

65 y ber Hls Ile Val A sn Leu Leu Glu Asp Trp 

75 80 

Sly Pro Cys Ala Olu His Gly Glu His His Ile ^ ^ ^ ^ ^ 

Pro Ala Arg Val Thr Gly Gly Val Ph- t.-,, t, = 1 * 

100 LeU Val As P ^ As * ^o His 

105 110 

— THr «a Qlu s « ^ Leu va> ^ ^ ^ ^ ^ r 

120 125 

Gly Asn Tyr Arg Val Ser Trp Pro Lys Phe Ala Val Pro Asn Le u Gin 

- 135 140 

Ser Leu Thr Asn Leu Leu Ser Ser icn T v 

145 Sr Ser Asn Leu x aa Trp Leu Ser Leu Asp 

155 16Q 

Val ser Ala Ala Pfce Tyr His Leu Pro Leu Hifi pro ^ ^ ^ ^ 



170 



175 
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His Leu Leu Val Gly Ser Ser Gly Leu Ser Arg Tyr Val Ala Arg Leu 
18 0 185 " 190 

Ser Ser Xaa Ser Arg He Phe Asn His Gin His Gly Thr Met Gin Asn 
125 200 205 

Leu His Asp Ser Cys Ser Arg Xaa Leu Tyr Glu Ser Leu Leu Leu Leu 
210 215 220 

Tyr Gin Thr Phe Gly Arg Lys Leu His Leu Tyr Ser His Pro He He 
225 230 235 240 

Leu Gly Phe Arg Lys He Pro Met Gly Val Gly Leu Ser Pro Phe Leu 
245 250 255 

Leu Xaa Gin Phe Thr Ser Ala He Cys Ser Val Val Arg Arg Ala Phe 
260 265 270 

Pro His Cys Leu Ala Phe Ser Tyr Met Asp Asp Val Val Leu Gly Ala 
275 280 285 

Lys Ser Val Xaa His Leu Xaa Ser Leu Phe Thr Ala Val Thr Asn Phe 
290 295 300 

Leu Leu Ser Leu Gly He His Leu Asn Pro Xaa Lys Thr Lys Arg Trp 
305 310 315 320 

Gly Tyr Ser Leu His Phe Met Gly Tyr Val He Gly Cys Tyr Gly Ser 
325 -330 335 

Leu Pro Gin Asp His He Arg Gin Lys He Lys Glu 
340 345 



<210> 59 

<211> 311 

<212> PRT 

<213> artificial sequence 
<220> 

<223> HBsAg Trans of Patient H 
<220> 

< 2 2 1 > MIS C_FEATURE 

<222> (24) . . (24) 
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<223> x = any amino acid 
<220> 

<221> MIS COFEATURE 

<222> (43) . . (43) 

<223> x = any amino acid 



<220> 

<221> MISC_FEATURE 

<222> (81).. (81) 

<223> x = any amino acid 



<220> 

<221> MISC_FEATURE 

<222> (154) . . (154) 

<223> x = any amino acid 



<220> 

<221> MIS COFEATURE 

<222> (161) . . (161) 

<223> x = any amino acid 



<220> 

<221> MIS COFEATURE 

<222> (195) . . (195) 

<223> x = any amino acid 



<220> 

<221> MIS COFEATURE 

<222> (216) . . (216) 

<223> x = any amino acid 



<220> 

<221> MIS COFEATURE 

<222> (257) . . (257) 

<223> x = any amino acid 



<220> 

<221> MIS COFEATURE 

<222> (292) . . (292) 

<223> x = any amino acid 



<400> 59 

Ala Asn Pro Pro Pro Ala Ser Thr Asn Arg Gin Ser Gly Arg Gin Pro 
1 5 10 15 
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Thr Pro Leu Ser Pro Pro Leu Xaa Asn Thr His Pro Gin Ala Met Gin 
20 25 30 

Trp Asn Ser Thr Thr Phe His Gin Thr Leu Xaa Asp Pro Arg Val Arq 
35 40 45 

Gly Leu Tyr Phe Pro Ala Gly Gly Ser Ser Ser Gly Thr Val Asn Pro 
50 55 so 

Val Pro Thr Ser Val Ser His Thr Ser Ser lie Phe Ser Arg n e 
65 7 0 



Gly 

75 80 

Xaa Pro Ala Leu Asn Met Glu Asn lie Thr Ser Gly phe Leu Gly Pro 
85 go 95 

Leu Leu Val Leu Gin Ala Gly Phe Phe Leu Leu Thr Arg lie Leu Thr 
100 105- 110 

He Pro Gin Ser Leu Asp Ser Trp Trp Thr Ser Leu Asn Phe Leu Gly 
115 120 125 

Gly Thr Thr Val Cys Leu Gly Gin Asn Ser Gin Phe Pro Thr Ser Asn 
130 135 140 

His ser Pro Thr Ser Cys Pro Pro Thr Xaa Pro Gly Tyr Arg Trp Met 
45 150 155 iso 

Xaa Leu Arg Arg Phe lie He Phe Leu Phe lie Leu Leu Leu Cys Leu 
165 170 175 

He Phe Leu Leu Val Leu Leu Asp Tyr Gin Gly Met Leu Pro Val Cys 
180 185 190 

Pro Leu Xaa Pro Gly Ser Ser Thr Thr Ser Thr Gly Pro Cys Arg Thr 
195 200 - 205 

Cys Thr Thr Pro Ala Gin Gly Xaa Ser Met Asn Pro Ser Cys Cys Cys 
210 215 22 0 

Thr Lys Pro Ser Asp Gly Asn Cys Thr Cys He Pro He Pro Ser Ser 
225 23 ° 235 240 

Trp Ala Phe Gly Lys Phe Leu Trp Glu Trp Ala Ser Ala Arg Phe Ser 
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245 



250 



255 



Xaa Leu Ser Leu Leu Val Pro Phe Val Gin ftp Phe Val Gly Leu Ser 



265 



Pro Thr val Trp Leu Ser Val He Trp „ et Met Trp ^ 



280 



285 



270 



Trp Gly Pro 



Ser Leu ryr Xaa He Leu Ser Pro Pne Leu Pro Leu Leu Pro He Pne 



300 



Phe Cys heu Trp Val Tyr lie 



305 



310 



a 
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isolated Hepatitis B virus (HBV) variant comprising a mutation in a gene encoding DNA polymerase resulting in an 
amino acid addition, substitution and/or deletion at amino acid position rt21 of the HBV DNA polymerase, the use of 
these variants, and methods for determining whether a HBV variant exhibits decrease sensitivity to anti-viral agents or 
reduced interactivity to an antibody to HBV surface antigen. 

Invention 2: 1-20, 38, 59-75, 77, 99, 101, 123-125, 127, 130-134, 136, 170, 178, 179, 181, 195 (all partially) relating 
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addition, substitution and/or deletion at amino acid position rtl22 of the HBV DNA polymerase, the use of these 
variants, and methods for determining whether a HBV variant exhibits decrease sensitivity to anti-viral agents or 
reduced interactivity to an antibody to HBV surface antigen. 
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HBV variant exhibits decrease sensitivity to anti-viral agents or reduced interactivity to an antibody to HBV surface 
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